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P A F E K S 



IN 



MECHANICS. 



The Gold Medal of the Society ivas this- Session voted to 
..Mr, Christopher Wilson, Richard- Street, Commer- 
cial Roady London, for a secure Sailing Boat, or Life Boat. 

The following Communications were received from him, and 
e^xplanatory Engravings are annexed. 

A Model and Drawings are preserved in the Society* s 
Repository, 

SIR, 

JtIerewith you will receive Drawings of a neutral-built 
self-balanced Boat, with an explanation, which I request 
you will have the goodness to lay before the Society for 
the Encouragement of Arts, &c. for their inspection and 
approbation. I have made the explanation as clear as I 
can. Its construction will obviate the danger of its being 
overset by pei*sons crowding on one side, in getting in or out 
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56 MECHANICS. 

of the boat ; it will facilitate the landing of men on shore 
or in boarding ships, and will carry a much greater press 
of sail without danger. 

As to the building part, I think that may be easily un- 
derstood. My boat was made by men that had never before 
seen a boat built, and I flatter myself the Society will ap- 
prove of it. 

I am, Sir, 

Yoiir most obcdeut humble Servant, 

CHRISTOPHER WILSON- 

March 10, 1«06.' 

Po C. Taylor, M. D. Sec. 



Jn Explanation vf the Engravings of a neutral-built self- 
lalanced Boat* 

By the term neutral is meant, what is neither of the two 
present modes now in use, i.e. clincher and carver, but 
both united, viz. clincher in the inside and carver on the 
outside,whic h neutralizes both the two into a third ; and 
as every thing has a distinguishing name, I have taken the 
liberty to present it to tlie public, under the name of a 
IMeutral Boat. 

The two modes of clincher and carver-built have each 
their separate advantages and disadvantages in regard to eadb 
other. 

Ishall begin with the clincher first. As the sides of tin? 
planks are firmly fastened to each other, by lapping over 
and rivetting, they are much stronger than if the edges 
only butted, and they have the property of being made 
tight without caulking, only in the huddings and keel 

seams^ 
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S]eams, and are much lighter than carver-bulIt boat^^ and 
more adapted for many uses ; beside saving the diifer- 
tence between thick and thin plank. But they have their 
disadvantages also; in the first place, both unfair sides and 
unfair water lines, which makes them liable to be injured 
by other bodies they come in contact with, and hav^e the 
^dgcs of the planks broke so as to make a leak, which 
Would not happen to a smooth-sided boat, neither can the 
uneven side move so well through the water, on account of 
its various resistances. They have also this disadvantage, 
that if damaged, they require the skill of a professional 
workman to repair them. 

The carver built boats have the advantage of having smooth 
^ides and fair water lines, together with having the planks 
of an equal thickness all over the boat, which makes them 
less liable to receive injuries when meeting with other bo- 
dies, and more adapted to move in the water, by their fair 
sides and fair water lines. They are also more readily re- 
paired: if a professional boat-builder is not at hand, ?t 
can be done by a common shipwright, or any workman 
that is used to wood work. 

But they have also their disadvantages ; In the first in- 
stance they are under the necessity of being built of. plank 
of a great thickness to stand caulking; at the same time 
they require larger timbers, which makes them heavy and 
unfit for many uses, and also a great consumption of 
timber on account of the thickness of the plank necessary. 
They are also m cite subject to leaks from various causes than 
clincher-built boats. 

We will now look to the neutral system, and see if both 
their advantages ^e not united, ind both the disadvantages 
got clear of. 

Phtc?4, Fig. 2, shows the section of the fore part of a 

boat. 
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boat. The longitudhial slips are represented Ifghter-co- 
loured, and placed over the joints where the edges of the 
planks meet; thfey must be fivctted on to each adjoining 
plank, near the edge, in the same manner as clincher-built 
vessels, with a suffic'ient quantity of blair, made of tar and 
flocks, such as is in common use in the North of England, 
(or any other caulking), between the slips and planks> 
which will always keep them tight, as long as the boat re- 
mains unstayed, or the planks worn through. Thesfe slips, 
each, being rivetted.to the two adjoining edges of the planks, 
as shown in Fig. 4, will make the joint as strong as the 
joint of a common clincher-built boat, and as tight, with- 
out the risk of any external damage. Those joints have 
also this advantage, that the planks will not have their sides 
bevelled off, but be of an equal thickness from edge to 
edge, which is not the case in clincher-built vessels, for at 
the ends they are half bevelled away, so as not to bear 
clinching. By the neutral system ivvo inches in the breadth 
of each plank will be saved in the laps, which may be con- 
siderable in the conversion of plank. I set little value on 
the slips, as there is always a sufliciency of waste in cutting 
the planks to a proper ionn. 

A boat of this construction has all the strength of one 
clincher-built, andean be made as light or lighter. It is 
free from the disadvantages of irregular outsides, and from 
the difficulty of repairing, which in this;can:be performed 
by any common workman in wood, as: I have found by 
experience. A boat built this way has a fair and smooth 
outside, it has all the advantages of a carver-built one, at the 
same time it is clear of the disadvantao-es of bein^r loaded 
with unnecessary wood, which makes the carver- work very 
heavy, the liability of leaks, and frequent want .of caulking. 
There is one evil which both carver and clincher-built boats 

have 
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have in common, that of having keel seams, and a vacancy 
between the sand or garboard streak, and the upper part of 
the keel, which soon gets filled with dirt, and remains sc?, 
which naturally retains moisture, and speedily rots the wood. 
In this mode that evil is removed, by having the midship 
plank bolted on to the keel, wide enough to come over each 
side of the keel to clinch the slips on, this not only removes 
the evil, but saves a great deal of trouble in making the. 
rabbets in the keel, and various bevellings in the sand streaks, 
which- must be done by a good workman. 

These boats require no larger timbers than common 
clincher-built boats, as the timbers need no greater 
notches, but with this difference, that these timbers will 
catch the slips that arc rivetted over the joints of the planks 
each way, and so the timbers and slips will brace one another, 
and add an additional strength ; but in the clincher-built 
boats, the timbers catch the laps of the seams only one way, 
and consequently form no brace whatever. 

All I need to explain further on the neutral system is its 
.application. It can be applied to all open boats, of what- 
ever form or use, to all coal and other barges, lighters, or 
'any vessels used in rivers or canals, and also to all large 
cutters and luggers, which arc now clincher-built. 



Explanation of Plate A ^^ Fig. 1, 2, 3, 4. 

Fig. 1, is a bird's-eye view of the boat, shewing the 
projecting balance bodies, or hollow sides a J, one of which 
a, is left open toshow the partitions which are placed oppo- 
site to each timber, and are water-tight ; by this means if 
one or more should be broken, the rest would keep the 
vessel buoyant. These partitions gradually lessen towards 

each 
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each end, where the planks unite, so as to make a similar 
appearance to any other boat when in the water. 

Fig. 2, shews the depth and form -of the cells or hollows, 
as they appear in a section of the boat ; also the manner 
in which llie slips are placed over the joinings, or seams of 
the planks. 

Fig. 3, is a perspective view of the boat, in which ah 
show the projecting balance bodies, or hollow sides, which 
would Tender the boat buoyant if her bottom was staved in. 
c, the lower part or body of the boat, from which the pro- 
jections commence ; d^ the keel. 

Fig. 4, shows the manner in which the planks or timbers 
of the boat are united ; ef^ are two planks of the boat ; g^ 
the slip of wood placed over them, and secured to them l>v 
the rivets h A. 

The section (Fig. 2), will best explain the nature and 
utility of the self-balanced boat. The balance 'bodies form 
two separate holds, to put any thing in, such as provision, 
arms, &c. which are wanted to be kept dry, having locker 
lids, to open at the top of the different partttions in the 
holds, as fancy or utility may require ; or part of themniay 
be filled with cork shavings, and by that ineaiis, if the boat 
should happen to fill by any accident, she cannot sink. 

In the boat I have altered for Government, the balance bo- 
dies, (if the interior of the boat was filled with water), would 
exclude as much water, between the inside of the boat and 
the outside, as is equal to a body of water of Iton. 17cwt. 
2qrs. which is a great ideal .more than .the weight ofm en 
that will, go in her, consequently they can run no risk 
whatever .of being :drowned, and even .if jshe had a. hole 
through her bptton^, :she would always ..ke^p a suffi^iciit 
height out of .the water either iforrawiog or sailing. 
But the main^obj^ct is;to make«vberiisail;suid fqw much 

fastex 
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ftstef thaa other boats, and both an calculation and trial 
my boat will be found to sail much faster, and with much 
j€ss danger than other boats, 

I now come to the advantage of rowing. — As the balance 
ridea project a foot beyond the resisting part in the water, 
there is that leverage on the boat (over a common one), and 
also the same in the length of the loom of the oar, that 
is in the inside from the gunwale of the boat, which allows 
the whole of the oar to be lengthened, and by that means 
it describes a larger circle in the water, and makes a longer 
pull : the oars for the Government boat I have made, arc 
lengthened from 14 to 18 feet. 

. The experiment of having two spars fixed at a distance 
from a boat's gunwale, and the oars to work from them, 
has often been tried and found to answer, but this has a 
great advantage over that method. 

There is another advantage or property which this boat 
has, she cannot roll at sea, but always keeps a level position 
as far as the surface of the sea will allow ; she may heel but 
jiot roll, as the balances arc always ready to catch either 
way, and the opposite one assists the other by its weight out 
of water and gravitation ; neither can this boat pitch like 
another, for the balance bodies being out of the water, 
and the breadth of six feet only in the water, it can onl^ 
act with a gravity on the water, equal to a boat of the weight 
of six feet, but as the resistance of the water upwards 
equal to a boat of eight feet wide. 

Or I may make this mechanical simile : Suppose a work- 
man uses a chissel to smooth a surface of wood, by laying 
too great a stress on the toql it will go too far into the wood 
for him to force it along in the direction wanted, but put 
that chissel into a stock like a plane-stock, and set it to the 
depth requirec;}, then the stock will prevent its going too 

far 
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far in, and he can work easily though the plane be pressed 
on ever so hard. A view of the Engraving will elucidate 
that comparison, as the balance bodies lie parallel with the. 
surface of the water lengthways. The national importance 
of such boats, I leave to the public to decide. I must here 
obser\^e, that my plan contains two distinct and separate 
improvements, viz. my ileutral mode of building, and the 
application of the balance bodies. 

The first improvement relates to the building of boats, 
barges, &c, in general. The second is only partial, and 
applicable to boats of peculiar descriptions or uses 5 that is, 
all such as are wanted for dispatch, safety, or pleasure, or 
occasionally for life-boats : as there can be no question of 
the self-balanced boats built upon my plan, rowing and 
sailing faster than other boats, and they may be used to go 
to sea when others cannot ; but the application of the ba- 
lance bodies is not meant as a general one, as it is not fit 
for vessels of burthen that are sometimes light, and at others 
heavy laden, when the difference of the draught of water is 
considerable. 

CHRISTOPHER WILSON. 



Certificate. — We whose names are hereunto subscrib- 
ed have examined the boat building on Mr. Wilson's plan, 
(which he calls the neutral plan) and are of opinion that 
it will be attended with many advantages. 

The boats can be built as light as those that are clincher- 
built, preserving a smooth surface, and will not require 
caulking; and they can be easily repaired by any carpen- 
ter. 

The advantage this boat possesses by having air gun- 
wales are obvious, and from the partial trial we have Ijad 

of 
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of. the boat's sailing which he has altered, we are of opinion 
that his improvement in the keel atid formation of the boat's 
bottom, will give her greater stability thm other boats of 
the same dimensions, with the properties of sailing well 
and drawino; verv little water. 



o 



LeitdaVf May 7, 1806. 



MALCOLM COWAN, R. N, 
JAMES NICOLSON, R, N. 



Gentlemen", 

Jl ERMiT me to present my thanks and acknowledgments 
for the truly polite and distinguished manner in which 
(though a stranger,) you have permitted me to visit your 
Committee ; the Society of which the sdme is formed I 
hold in the highest estimation, and have deeply to regret 
the distance that prevents my offering myself a candidate, 
for a scat amongst you. 

The last time I had the honour of attending your Com- 
mittee, Mr. Wilson's new Life-Boat became the subject of 
discussion, the operation of which you did me the honour 
of requesting me to acquaint you of as soon as an opportu- 
nity presented itself for a fair trial of her at sea. 

About three o'clock in the afternoon of Friday last, the 
tide being about quarter flood, and the wind at South-west, 
blowing excessively hard, an objcjct was discovered in the 
Offing at about two leagues distance, bearing from the piers 
of Newhavcn, W. S. W, which had the appearance of a 

vessel 
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vessel water-logged, and with only her foremast standingv 
This induced Mr. Thomas Tasker (the person whom I ap- 
pointed master of the boat, and which I have named the 
Adeline^) with seven others, to put to sea, with a view of 
rendering assistance to the supposed distressed vessel, and 
although the breakers were tremendous, and the sea with- 
out them running very high, the boat under the manage- 
ment of the crew before-mentioned, ranged as coxswain, 
six setters, and a bowman, went out of the harbour in a 
very lively stile, and soon came up v/ith the object in pur- 
suit, which proved to be a beacon, or light-house, of a 
singular construction triangularly built, and clench-board 
covered in its floating case, with a mast rigged out in the 
centre of one of the sides, and supposed to have broken a 
drift from the enemy's coast l)y the boisterous weather : 
finding its magnitude too vast for their strength to tow, and 
the evening approaching, they returned. Numbers of persons 
were assembled on the piers to witness the action, power, 
and performance of the boat, who were highly pleased and 
gratified. I was not present mysclf,but the next morning one 
of the crew was sent to me from Ncwhavcn to this place, 
who stated that the whole of them were so fully satisfied with 
the safety and superior powers of the boat, that they shall not 
be afraid to put to sea in any weather when the distresses of 
their fellow-creatures claim their exertions and assist- 
ance. They particularly observed, she, 'with the six oars 
manned, pulled extremely light and easy through the water, 
and that though the breakers they pulled through, and the 
heavy seas they rode over were awful, she did not ship ten 
gallons of water the whole trip, neither were the men we|^ 
on the seats. We haVe i>ow at Newhaven one of Mr. Great- 
head's boats, provided by subscription, but from the diflSU 
ciilty of getting her to sea, and her weight and construction 
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fitidering it almost impossible to pull her through the 
broken water, it is very improbable she will ever be used. 

My opinion is, that Mr. Wilson's boat will answer. Its 
cost I conceive will exceed 150L including the building and 
fitting her out. 

I have the honour to subscribe myself with the greatest 

respect. 

Gentlemen, 

Your obliged and most 

obedient humble Servant, 

WILLIAM BALCOMBE LANGRlDGE. 

P. S. 1 should have observed, that the crew pulled her 
Stern on at every sea, and that such water 2ts in general fills 
over the bow of ordinary boats, is received by the fpre-pairt 
of her flammings, or floor of extended sides, and sent or 
dispersed side-wa^s. 

Lewesy Sus.'^ex, Die. 25, l8cG. 

To C. Taylor, M. D. Sec. 



The Gold Medal of the Society was this Session voted to 
J. Whitley Boswell, Esq. of No. 15, Clifford's Inn, 
for his Model of a Capstaii^ which works without requiring 
the Messenger or Cable coiled round it to be ever surged. 

The following Communications were received from hirri^ 

and an explanatory Engraving is annexed 
A Model of the Machine is placed in the Society's Repository . 

SIR, 

Jl REauEST yoH will lay before the Society of Arts, &Ci. 
the model of a cap{^tan contrived by me, which works with- 
out requiring the messenger or cable coiled rowrid it to hB 

F 6ver 
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ever surged, an operation necessary with common capstans, 
which is always attended with delay, and frequently with 
danger. Capstans of this kind can be made by a common 
shipwright, and would not be liable to be put out of order. 
They also would not occasion any additional friction or 
wear to the messenger or cable, in which particulars they 
would be superior to the other contrivance hitherto brought 
forward for the same purpose ; they also would much facili- 
tate the holding on. 

The great loss of time and great trouble which always at- 
tends applications to the Navy Board, prevent my attempting 
to bring the matter before the public through that channel, 
though I have had the most unequivocal approbation of the 
capstan from the two gentlemen of that board best qualified 
to judge of it. I mention this, least it might be thought 
that my not applying there first was from any doubt of the 
goodness of the invention. If the Society should approve 
of the capstan, I will draw up a more minute account of it 

for publication. 

I am Sir, 

Your very humble Servant, 

Batton Carden, Oct, 29, 1606. 

To C. Taylor, M. D. Sec. J. W. BOSWELL. 



SIR, 

X HAVB examined your model of a Capstan, which is cal- 
culated to prevent the surging of the messenger when heav- 
ing in the cable, it certainly possesses great merit, and the 
idea to me is quite new. 

I am. Sir, 

Your humble Servant, 

WILLIAM RULE. 

Somerstt'place, November 19, 1600. 

To Mr. Boswell. 
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lCcordino to your desire, I transcribe the part of the 
letter from Mr. Peake (Surveyor of the Navy) to p:ie, whicb 
relates to the capstan laid before the Society. 

Extract of 13, Letter from Henry Peake y Esq. 

^^ With regard to your ideas on the capstan ; I have tried 
^^ all I can to find some objection to itj but confess I 
*^ hitherto have been Foiled, and shall more readily forward 
*^ it, if it \vas only lo supersede a plan now creeping into 
*' the service, more expensive, and much worse than on6 
** lately exploded.'' 

As you and the members of the Committee have seen the 
letter, 1 imagine further attestation needless relative to it* 

t request you will mention, that all friction of the revo- 
lutions of the cable (or messenger) in passing each other 
between the barrels of the capstan, must be effectually pre- 
vented by the whole thickness of one of the rings that passes 
betwixt each crossing. I add this because one of the gen- 
tlemen of the Committee wished to be informed on this 
point* 

1 ,am, Sir, 
Your very respectful humble Servant, 

X W. BOSWELL. 

Batloji Garden, Kovemler M, iSQ6, 

To C. Taylor, M. D. Sec. 
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SIR, 



XN obedience to your intimation, that a written ej^plana- 
tion of the advantages to be obtained by the use of capstans 
made according to the model, which I laid before the So- 
ciety for the Encouragement of Arts, &c, would be accepta- 
ble, [ send the following, which I hope will make the 
subject sufficiently clear. 

As few but mariners understand the manner in which 
cables are bawled aboard in large ships, it will probably 
render the object of my capstan more manifest, to give 
some account of this operation. — Cables above a certain 
diameter, arc too inflexible to admit of being coiled round 
^ capstan; in ships where cables of such large dimensions 
are necessary, a smaller cable is employed for this purpose, 
which is called the messenger^ the two ends of which are 
made fast together so as to form an endless rope, which, 
as the capstan is turned about, revolves round it in unceas- 
ing succession, passing on its course to the head of the 
ship, aud again returning to the capstan. To this return- 
ing part of the messenger, the great cable is made fast by 
a number of small ropes, called nippers, placed at regular 
intervals ; these nippers are applied, as the cable enters the 
hawse hole, and are again removed as it approaches the 
capstan, after which it is lowered into the cable tier. 

The messenger, orany other rope coiled round the capstan, 
must descend a space at every revolution, equal to the dia- 
meter of the rope or cable used ; this circuiiistance brings 
the coils in a few turns to the bottom of the capstan, when 
it can no longer be turned round, till the coils are loosened 
and raised up to its other extremity, after which the motion 
proceeds as before. This operation of shifting the place of 

the 
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the coils of the messenger on the capstan, is cdilkd surging 
the messenger: It always causes considerable delays and 
when the messenger chances to ^lip in changing its posi- 
tion, which sometimes happens, no small danger is incurred 
by those who are employed about the capstan. 

The firstmethod that I know of, used to prevent the ne- 
cessity of surging, was by placing an horizontal roller be- 
neath the messenger, where it first entered on the capstan 
so supported by a frame, in which it turned on gudgeons, 
that the messenger in passing over it was compelled to force 
upwards all the coils above the capstan, as it formed a new 
coil. 

This violent forcing of the coils upwards along the barrel 
of the capstan, not only adds considerably to the labour in 
turning the capstan, but from the great friction which the 
messenger must suffer in the operation, while pressed s6 
hard against the capstan, (as it must be by the weight of the 
anchor and strain of the men,) coald not but cause a very 
great wear and injury to the messenger, or other cable 
wound round the capstan ; and that this wear must occa- 
sion an expense of no small amount, must be manifest on 
considering the large sums which the smallest cables used 
for this purpose cost. 

The next method applied to prevent surging, was that 
for which Mr. Plucknet obtained a patent, the specification 
of which may' be seen in the Repertory of Arts, No. 46- : 
In this way a number of upright puppets or lifters, placed 
round the capstan, were made to rise in succession, as the 
capstan turned round by a circular inclined plane placed 
beneath them, over which their lower extremities moved on 
friction wheels, and these puppets, as they rose, forced up- 
wards the coils of the messenger on the barrel of the capstan.. 
This was a superior method to the first, as the operaiioii of 

F 3 forcing 
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forcing upwards the coils, was performed more gradualfy 
by it ; but still the wear of the messenger from the lateral 
friction in rising against the whelps of the capstan remain 
undiminished. 

The third method used for the same purpose, was ihat 
proposed by captain Hamilton. It consisted in giving the 
eipstan a conical shape, with an angle so obtuse, that the 
strain of the messenger forced the coils to ascend along the 
sloped sides of the barrel. The roller first mentioned was 
sometimes used with this capstan, of which a full account 
is inserted in the Repertory of Arts, vol. ^2. The lateral 
friction, and wear of the messenger against the whelps of 
the capstan, is equally great in this method as in the others; 
and it, besides, has the inconvenience of causing the coils lo 
become loose as they ascend ; for as the upper part of the 
barrel is near a third less in diameter than the lower part, 
the round of the messenger that tightly embraced the lower 
part, must exceed the circumference of the upper extremity 
in the same proportion. 

In the method of preventing the necessity of surging, 
which the model I have had the honour of laying before 
the Society represents, none of the lateral friction of the 
messenger or cable against the whelps of the capstan, 
(which all the other methods of effecting tbe^ame purpose 
before-mentioned labour under,) can possibly take place, and 
of course the wear of the messenger occasioned thereby will 
be entirely avoided in it, while it performs its purpose more 
smoothly, equally, and with a less moving power than any 
of them. 

My method of preventing the necessity of surging, con- 
sists in the simple addition of a second smaller barrel or 
capstan of less dimensions to the large one ; beside which 
it is to be placed in a similar manner^ and which need nat 

in 
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111 general exceed the six-^e of an half-barrel cask : The coils 
of the messenger are to be passed alternately round the large 
capstan and this small barrel, but with their direction re- 
\Trsed on the diObrcnt bmn^ls, so that they may cross each 
other in the interval between the barrels, in order that they 
may have the more extensive contact with, and belter gripe 
on each barrel. To keep the coils distinct, and prevent their 
touching each other in passing from one barrel to the other, 
projecting rings are fastened round each barrel, at a distance 
from each other equal to about tv/o diameters of the mes* 
senger and the thickness of the ring. Those rings should 
be so fixed on the two barrels, that those on one barrel 
should be exactly opposite the middle of the intervals 
between those on the other barrel : and this is the only 
circumstance whic'n rcqv.iros any particular attention in the 
construction of this capstan. 'Jlie rings should project 
about as much as the cable or messenger from the barrels, 
which may be formed with whelps, and in every other re- 
spect, not before-mentioned, in the usual manner for cap- 
stan barrels, only that I would reconmiend the whelps to 
be formed Vvithout any inclination inwards at the top, but 
to stand upright all round, so as to form the body of the 
capstan in the shape of a polygonal prism, if the interval* 
between the whelps are filled up, in order that the coils 
may have equal tension at the top, and at the bottom of 
the barrels, and tliat the defect which conical barrels cause 
in this respect may be avoided. 

The small barrel should be furnished with falling palls as 
well as the large ones; a fixed iron spindle ascending from 
the deck will be the best for it, as it will take up less room. 
This spindle may be secured below the <Jeck, so oS to bear 
any strain, as the small barrel need not be much abovb 
half the height of the large barrel ; the capstan bairs can 

F 4 easily 
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easily pass over it in heaving round, when it is thought fit 
to use capstan bars on the same deck with the small barrell 
As two turns pf ihc messenger round both barrels will be at 
least equivalent to three turns round the common capstan, it 
will hardly ever be necessary to use more than four turns 
round the two barrels. 

The circumstance which prevents the lateral friction of 
the messenger in my double capstan, is, that in it each coil 
is kept distinct from the rest, and must pass on to the second 
barrel, before it can gain the next elevation on the first, by 
which no one coil can have any influence in raising or de- 
pressing another ; and what each separate coil descends in a 
single revolution, it regains as much as is necessary in its 
passage between the barrels, where in the air, and free from 
all contact with any part of the apparatus, it attains an 
higher elevation without a possibility of friction or wear. 

I have described my double capstan, as it is to be used \n 
large vessels, where messengers are necessary, from the 
great size of the cables ; but it is obvious that it is equally 
applicable in smaller vessels, as their cables can be managed 
^ith it in the same manner as is directed for the messenger. 
The same principle may also be easily applied to windlasses, 
by having a small horizontal barrel placed parallel to the 
body of the windlass, and having both fitted with rings, in 
the same way as the capstan already described. The proper 
place for the small horizontal barrel is forward, just before 
the windlass, and as much belo>v its level as circumstances 
will admit ; it should be furnished with catch-palls as well 
as the windlass. 

Besides the advantages already stated, my proposed im- 
provement to the capstan has others of considerable utility. 
Its construction is so very simple, that it is no more liable to 
dj^rangement or injury than the capstan itself. Its cost can 

be 
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be but small, and every part of it can be made by a com- 
mon ship carpenter, and be repaired by him at sea if 
damaged by shot. It will take up but little room, only that 
of an half-barrel cask ; and it is of a nature so analogous tQ 
that kind of machinery to which sailors are accustomed, 
that it can be readily understood and managed by them. 

In order to render the description of my double capstan 
more clear, I ainnex a §ketch of it, as fitted up in the manner 
proposed. 

I am, Sir, 
Your very respectful humble Servant, 

J. WITLEY BOSWELL. 
To C, Taylor, M. D. Sec. 



'Reference to the Engraving of Mr. BosweWs improved 
Capi^tan^ to prevent the necessity of surging. Plate 4, 
Fig. 5. 

A Represents the larger or common capstan used on 
board ships. 

B Another capstan of less dimensions, placed in a 
similar manner. 

C The coils of the messenger passing alternately round 
the large and small capstans, but with their direction 
reversed on the different barrels, so that they may cross 
each other in, the interval between them. 

I) D D D Projecting rings round each capstan or bar- 
rel, so fixed on the two barrels, that those on one barrel 
should be exactly opposite the middle of the intervals be- 
tween those on the other barrel. 

Twenty 
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Twenty Guineas luere this Session voted to Mr. Gih- 
bertGilfin, of Old Park Iron Works y near Shifnal^ 
for his Machine for raising Coals, 07' other Articles, from 
Mines. 

The following Communications were received from him y and 
an explanatory Engraving is annexed. 

A complete Working Model and Drawings are placed in the 
Society's Repository. 
SIR, 

X HE improvement of the machines in use for raising coal 
and ore from the mines, has long been a desideratum of the 
Society for the Encouragement of Arts, Manufactures, and 
Commerce, and they have repeatedly offered a premium for 
th;Jt purpose. 

Those in general use (from the encreased expense of horse 
labour), are worked by a steam engine, attached to a crank 
of twenty- one niches radius, wedged on a shaft along with 
a fly wheel, eleven or twelve feet in diameter, and pinion 
wheel, of eleven teeth, which latter works in another of 
sixty-four teeth, on the shaft of which is a plain cylindrical 
barrel, from four to six feet diameter, and nine or ten feet 
lonjr ; some have barrels formed of frustums of cones, 
(whose perimetei^ are in the proportion of about five Xo 
four), united at their bases, and of various diameters; the 
axes of both kinds arc placed at right angles with the cen- 
tre line of the pit, and at each end a rope of six inches in 
circumference is made fast by a staple, which ropes work 
(in contrary directions at the same tinje) over two pulleys, 
placed in a frame parallel to each other, and at an equal 
distance from the centre of the pit ; .to the ends of these 
ropes the baskets of coal and ore to be raised are hooked. 

The simplicity of their general structure is such as,, per- 
haps. 
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haps, not to admit of any considerable improvement 5 but 
the forms of the barrels are"" very defective. 

pn putting one of these machines in motion each rope 
forms a triangle, the lines thereof from the pulley ^to the 
first and last coil, and the surface of the barrel, forming 
its three sides. Upon the cylindrical barrel tlie load always 
tends, from gravitation, towards the nearest point of ^con- 
tact with the centre of motion of the barrel, and, in conse* 
quence, the ascending ropq at first bends around it in 
receding coils from the subtending side of the angle,, dimi- 
nishing their distances as they approach the nearest point of 
contact, (where the rope crosses the centres of the pulley 
and barrel at right angles), thereby leaving a _great part of 
the latter uncovered by the rope, and hence the necessity 
of such long ones"; afterwards coiling hard against itself as 
it approaches the other side of the triangle, lo its great 
injury in wear. 

The barrels formed of frustums of cones, united at their 
bases, whose perimeters are in the proportion of about five 
to four, are equally defective, on account of the rope, for 
the reason before mentioned, binding hard against itself^ 
and even sometimes, (in wet weather, when its rigidity 
is increased by absorption of water,) folding at first in 
receding coils, ,and afterwards so hard against itself as 
to force those receding coils to slip suddenly towards the 
small perimeter of the cone, thereby making a large portion 
of the rope to descend the pit in an instant, bTeaking the 
rope by the sudden jerk, and frequently causing the imme- 
jdiate destruction of the men who may be ascending the pit at 
the time, or dashing to pieces the basket and its contents. 

Besides the unnecessary expence arising from the use of 
hempen ropes, and the breakage of chains when applied in 
the conmion way, the forms of the barrels are quite erro- 
neous 
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neous in principle. Some arc cylindrical ; others fornacd of 
frustums of cones united at their bases, without any 
determinate proportion in their perimeters, or regard to the 
weight of the rope or chain working thereon, both of which 
are absolutely necessary to acquire a maximum effect. 

The convex surface of a frustum of a cone, is =: to the. 
convex surface of a cylinder of th^ same altitude, having 
its circumference = to half the. sum of the perimeters, of 
the frustum: and circumferences of circles beina' to one 
another as their diameters, the surface of a barrel formed 
of two frustums of right cones (united at their bases), each 
()4 inches diameter at one end, 32 at the other, and 54 
long, which is the size we have adopted here,, is =5 to the 
surface of a plain cylindrical one> 48 inches diameter, and 
108 long. Each will therefore bend the same, length of 
cordage in an equal number of revolutions, and so far they 
are equal to each other; but they vary very considerably in 
the momenta requircid to work them. 

Let a r= the weight of the basket of coal, and b = that 
of the descending part of the chain ; then, on the cylindrical 
barrel, when the former is hooked to the end of the latter, 
and eased from the bottom of the pit (the opposite chain 
Ipeing bent on the barrel), a + i = the counterpoise required 
at 24 inches radius; and when it is wound up to the 
top (the descending part of the opposite chain ^hangirig 
down the pit), a >^ J — the counterpoise required at the 
same radius. 

On the barrel formed of frustums 'of right cones, when 
the load is eased from the bottom of the pit, it and the chain 
are-suspended from one of the siiiallet perimeters (the oppo- 
site chain being bent on the barrel), — -f ~ :=i: the 

counterpoise required at 32 ihches radius; aiVd when it is 

wound 
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wound to the top of the pit, it is suspended from the larger 
perimeter of one frustum, whilst the descending part of 
the opposite chain is hanging down the pit from the smaller 
perimeter of the other, a>nd in that position fl — — 
= the counterpoise required at the same radius. 

Consequently, by suppos^ing «, the weight of the basket of 
coal, to be 800lbs. and l^ the weight of the descending part 
of the chain, 400lbs. (these are the weights which we have 
adopted here), we have the counterpoise required upon the 
cylindrical barrel, at 24 inches radius, 1200 lbs. when the 
basket of coals is at the bottoni of the pit, and 400 lbs. when 
it is at the lop ; but upon the barrel formed of frustums 
of right cones, the counterpoise required at 32 inches 
radius is 600lbs. in each position. And as the counter- 
poise required is in inverse proportion to the length of the 
radius at which it is applied, we have 24 : 32 : : 600 : 
800 lbs. the counterpoise required upon the barrel formed 
of frustums of right cones, at 24 inches radius. Again, as 
the descending part of a chain + a basket of coal of double 
its weight, unbending out of equi- distant grooves from the 
base of a frustum of a right cone, towards its smaller 
perimeter, balances in every revolution of the barrel, a 
chain of equal weight -f a basket of coal, of double its 
xyeight, bending into equi-distant grooves from the smaller 
perimeter of a similar frustum towards its base, the counter- 
poise required must be equal in all parts of the descent. 

So that by making the weight of the basket of coal to 
that of the chain, and the perimeters of the frustums of 
cones, which form the barrel, to each other, in the propor- 
tion of two to one, a maximum is olta'medy ly which d 
barrel of this description requires one- third less momentum^ 
(and consequently one third less expencej^ to work it than a 
cylindrical one. 

The 
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The barrels are made b)^ nailing two to three inch planks 
upon wooden or iron curves, as in the common way, ami 
afterwards folded, spirally, with wrought iron tire, so as to 
leave a vacancy of about half an inch between each fold, 
for the lower part of the ellipses of those links of the chain 
which work vertically to move in, and keep the coils at an 
equal distance from each other. 

The wrought-iron tire is of two kinds, the one for conical, 
and the other for cylindrical barrels; the cross section of 
that for the barrel formed of frustum of cones, is nearly a 
parallelogram) (1| inch by |ths, out of which the ellipsis 
is taken, l| inch by i an inch ;) out of the upper part of 
which about one-fourth of an ellipsis is taken, to form a 
horizontal bearing for those links of the chain which lie flat 
upon the tire; the cross section of the latter is a rectangle. 
Both are rolled into their proper form, and holes of a quarter 
of an inch diameter punched therein, at a foot from each 
other, for the purpose of nailing them to the planking of 
the barrels. 

As the method of working chains in grooves has only 
been in use about three years and a half, it is impossible to 
give a certain idea in respect to their durability. In all 
that time not a single link has broke, or the least accident 
occurred therefrom, though Messrs. T. W. and B. Botfield, 
have nearly three thousand feet in daily motion at this ma- 
nufactory. The wedr has also been so trifling, that I conceive 
they w^ll sooner fail from oxydation than attrition : for 
although the machines for raising coal and ore from the 
mines are in use twelve hours in the day, the brown oxide of 
iron formed upon the links by exposure to the atmosphere, 
is seldom disturbed by the motion of the chain. It is proba* 
ble, therefore, that in thismanner of working, chainswill last 
jat least fifteen years, but to be certain we take it at twelve in 

the 
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the subjoined compcirative statements, which shew that the 
expence of chains as cordage is only about a twenty-fourth 
part of that of hempen ropes. 

The method of foldmg wooden barrels with wrought iron 
tire, does away the necessity of cast iron ones, and may be 
applied to every wooden barrel now in use at a small ex- 
pence, as may be seen by the estimate which is subjoined. 

There are now at work in the mines of this manufactory, 
four machines, with wooden barrels folded ' with wrought 
iron tire, one cylindrical, and three formed of frustums 
of cones, raising upwards of eight hundred tons of coal 
and iron ore per week from pits of about eighty yards deep ; 
and three others are in hand. 

I look forward with confidence to the general substitution 
of chains for hempen ropes at all our mines and manufac- 
tories, a matter of importance to the British empire, as it 
will considerably lessen the consumption of hemp, and 
render it more abundant for the exigencies of the Navy. 

Wishing to give this method of working chains all the 
publicity in my power, I will obviate all apparent (for there 
are no real) difficulties which may occur to any person in 
their application, on his stating them in a letter po^/ paid 
addressed to me here. 

I am, Sir, 
Your most obedient Servant, 

GILBERT GILPIN. 

M Park Iron fForks, near Shxfnal, 2 Feb, IS07, 

To C. Taylou, M, D. Sec. 



Expence 
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Expence of tarred ropes for i machine for raising coal 
and ore from a' pit eighty yards deep, for three years 
and four months. 

£. s. d. 
Ten ropes each 110 yards long, 6 inches in circum- 
ference, and 5 lbs. per yard, 5500 lbs. at 8rf. .per lb. 183 6 8 
Deduct 10 worn out ropes 2750 lbs. at IcZ. lb. 11 9 2 



Net expence of ropes for 3 years and 4 months a^. ] 71 17 ^ 



Expence of chains for a machine for raising coal and ore 
from a pit eighty yards deep. 

Two chains each 110 yards long, formed of | inch 
iron, 28 links to the yard, and weighing 5 lbs. per 
yard, llOOlbs. at Qd per lb. 

180 yards of wrought iron tire, with the holes punch- 
ed therein weighing 7lbs, per yard, at l5. 6d, per 
yard .... 

5 40 Nails for the tire, 27 lbs at 6d. per lb. 

Workmanship, nailing the tire on the barrel, ISO yards 

at 2\d, per yard . . . 1 17 6 



27 10 


a 


13 10 





13 


6 



£.43 11 O 



The above chains and tire have been at work three years 
and four months, and do not appear to be one-fourth worn. 



SIR, 



MECHANICS. 81 



SIR, 



X HIS h to certify, that Gilbert Gilpin has invented a me- 
thod ot raising coal and ore from the mines by means of 
chains working in grooves, formed by folding wooden bar- 
rels spirally, with wrought iron tire, so as to leave a vacancy 
between each fold for the lower parts of the circumferences 
of those links of the chains which work vertically to move 
in, and thereby cause uniformity and safety in motion ; four 
of whi^ch machines we have now at work at our mines at 
this place, one with a cylindrical barrel, and three formed 
of frustum.s of cones, which machines, are ( to the best of 
our knowledge) superi6r to any hitherto known or in use, 
and will produce the effect at a much less expence. 



(Signed,) 
T.W. andB. BOTFIELD. 



Old Park Ironworks , 6 March, I807. 

To C. Taylor, M.D. Sec. 



SIR, 

Messrs. T. W. and B. Botfield inform me, that they 
sent the certificate in respect to the machine for raising coal 
and ore from the mines, to you yesterday. 

You will please to observe, that of the four machines now 
in use, two only work with two chains eachy and they are 
both formed of frustums of cones ; the other two, the one 
with a cylindrical barrel, and the other a frustum of a cone, 
have each a chain at one end, and a patent flat rope at the 

G other. 
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other. We are inducted to adopt the latter plan to do away by 
degrees the prejudices which Miners and Colliers have imbi- 
bed against chains, from accidents which they havebecn wit- 
nesses to in the common way of working. Though the 
causes of similar accidents are entirely done away by the'new 
method of working, some little of the old prejudice remains i 
^ thing not to be wondered at when we consider the unin- 
formed state of this description of men, arising from a 
life spent in the dark recesses of mines ; and^ as it were, cut 
off from the rest of society. 

From the uniforrriity and safety of the new method, their 
prejudices against chains are, however, rapidly wearing 
away, and I have no doubt that in a few years they will 
even be preferred. It is certainly more reasonable fo sup- 
pose that this will be the case from the superiority which 
iron holds in point of strength of materials, than that ropes 
even should have been known, (at least in the mines,) had 
the new metfiod of working chains been in use prior to jthc 
irltroduction of hemp. 

By excusing the liberty which I am now taking, you will 

©bligCj 

Sir, 

Your obedient Servant, 

GILBERT GILPIN- 

Old Park Iron Works, March 7, l«07. 

To C. Taylor, M.D. Sec. 



jieference fo the Engraving of Mr. Gilheri ' Gilpin's im^ 
proved Machine for raising Coal^ Ore, &c. Pi. 5. fig. 1, 
9, 3, 4. 

Fig. 1. a- A crank to which the connecting rod is fixed 
to attach the maphine to the steam-engine which works it. 

L A 
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b. A wheel of IS teeth, wedged upon the same shaft with 
the crank, and which works into the wheel d. 

c. A fly wheel 1 1 feet in diameter, wedged upon the same 
shaft as the wheel b, 

d, A wheel of 64 teeth wedged upon the same shaft as 
the barrel, into which the wheel b works. 

e, A wooden barrel, formed of two frustums of cones 
united base to base, and folded spirally with wrought iron 
tire, whith keeps the links of the chains at right angles with 
each other, and with the grooves in the pulleys. 

jFf. The reeling-post and its lever, for disengaging the 
barrel from the steam-engine, when the men are to be let 
down into the pit by means of the break. 

gg. A break wheel, br^ak and lever, for regulating the 
velocity of the barrel when disengaged from the steam 
engine, and in the act of lowering the miners into the pit. 

hk. The frame on which the machine is erected. 

it. Fig. 2. The pit-frame, for supporting the pulleys. 

k. The pit represented by a circle, part of which is 
shewn open, and part by dotted lines. 

//, Two grooved pulleys, over which the chains, extending 
a considerable length from the barrel a work in parallel lines, 

w.The carriage (called a tacking in Shropshire) on which 
the coal ancf ore are landed from the chain at the pit head, 
moving on four small iron wheels. 

7271. Baskets on which the coal and ore are raised from 
the pits. 

0. The hook which goes into the staple of the basket to 
draw it forward when lowering on to the tacking. 

After the basket is lowered, the tacking is drawn forward 
by two girls to the edge of the frame, which is laid level 
with the ground on its outside, and near to which the coal 

G 2 and 
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and ore are loaded into waggons, and afterwards drawn uj>on 
iron rail-ways to the furnaces, forges, &c. 

Fig, 3. A section bf a part of the barrel and tire, show- 
ing the manner the links of the chain lay on it, on a scale 
of 3 inches to the foot. 

Fig, 4% A section of the pulley, with a link of the chain 
lying in it. 

In a large machine the barrel is fixed 24 or 25 yai^ds frooaa 
the pit, yy.hioh is a distance of nine'teet iti the model sent ta 
the Society*- 

Although the small chain * fob *th6 model wasr, rrvide in 
Birmingham, .it is remarkably full of-twiaty^aindr^the'! lini^s 
in general awry where they join, in some parts as niuchas 
half the thickness of the link. It does not, therefore, keep 
well in the grooves,, or, indeed, will it at all w^ithout a 
weight of 5 or 6lbs. attached to the end of it, and the 
barrel and frame at the proportional distance of about nine 
feet from each other. 



The Silver Medal of the Society was this Session 
'voted to Mr. A. SrASSy No. 18, Porter-street^ Newport 
Market, for a Machine for closing Boots and Shoes in a 
standing Posture. 

The following Communication was received from him ; an 
Explanatory Engraving is annexed ; and a complete 
Machine is placed in the Society's Repository. 

SIR, 

A BEG leave to acquaint you, that I have invented a ma- 
chine in which a numerous class of working-men are great- 
ly interested, as it preserves their health, and forwards their 

work 
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ut}rk with TOore facility than in their present mode^ whictt 
hath hitherto required them to sit in a cramped ahdun*. 
heahhy posture. This machine is for the use of boot* 
closers, harness- makerS;> army accoutrement-makers, le^tther 
pipe-makers, &c. to enable them to pjerform their work in 
a standing posture. I invented a machine last year for 
shoemakers, of which I daily see the happy effects to the 
labouring class of that trade ; and the business of boot-clos- 
ing, 8cc, being regarded by medical men as equally injuri- 
ous, it has induced me to invent this machine, the utility of 
which has been fully proved by my having closed upwards 
of ©50 pairs of boots on it, and by finding it to answer well 
for that purpose. I have, therefore, offered it to the con- 
sideration of the Society, hoping that by their patronage it 
may be brought into universal use. 

I am> Sir, 
Your obedient humble Servant, 

A. STASS. 
To C. Taylqr, MvD. Sec. 



Reference to Mr. A. Stass's Machine for Boot-closing. 
PL VI. Fig. I, 2, 3, 4, 5, 6, 7. 

Fig. 1. a. The clamp or boot-holder, having a* cros& 
joint acting within the block i, more plainly sh?\vn i|i the 
section of the block at Fig. 3. 

6\ A strong piece of wood firmly fixed in the table, having 
three holes or mortises to receive the tenon of the block i, 
and thereby to alter the position of the clamp or boot 
holder ; the sloping one is for sadlers-work, the other two 

G3 bcin 
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being one over the other are to raise or lower the work 
to suit the height of the workman ; d d the lower arms of 
the boot-holder; e e straps from the pedal w, joined to the 
arms by small hooks^ by which means the foot being press- 
ed on the pedal, tightens the work in the boot-holder ; ff 
a box or table with a drawer under it. 

g. A crossing strap, serving for the pedal strap, to be 
fastened to when the boot-holder is placed obliquely. 

Fig. 2. A side view of the boot-holder and block. 

Fig. 3. A section of the joint in the block, one arm .of 
the clamp or boot-closer being mortised through the other. 

Fig. 4. A side view of the table with a half round arm h 
(mortised into the post i), having a strap k reaching down 
to the pedal to hold the work on ; I another mortise for the 
post ito turn the work the other end foremost. 

Fig. 6. A section of the block h. 

Fig. 7. A plan of the table, showing the two mortises of 
the post i. 

The following Persons have given their Testimony to the 
Utility of the Machine, viz. 

John Clarke Jervoise, Esq. Hanover-square. 
John Hay, Chan dos- street. Boot-maker. 
Emanuel Vaughan, 4, Clement's-inn, Boot-maker. 
Joseph Proud, 46, Bedford- street, Boot-maker. 
John Walker, 21, Vere-street, Oxford-street. 
J. Laurie, Harness-maker, Oxford-street. 
Frakcis Powell, Chandos-strect, Boot-Maker. 



Twenty 
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Twenty Guineas were this Session voted to Mr. Charles 
Le Caan, of Llanelly in Wales ^ for improved Tram- 
Plates for Carriages on Rail Roads. 

The following Communication was received from him, and 
an Engraving is annexed- 

Specimens of the Tram-Plates and Drawings are placed 
in the Society's Repository. 
SIR, 

X HAVE forwarded to the Society of Arts, &c. a specimen 
of mynew method of laying rails, or tram-plates, on such a 
plan as has met the entire approbation of those who have 
seen it, and are acquainted with the principle on which such 
roads should be formed. Rail roads are daily increasing, 
from the great advantage they afford to those manufactories 
connected with mines and minerals, particularly to collieries. 
They also promote agriculture, by occasioning lime to be 
procured from places almost inaccessible by any other means, 
or from whence it could be otherwise brought on moderate 
terms, 

I flatter myself that every improvement on this system 
will be of national importance. The honour I received last 
year from the Society of Arts, &c. has stimulated me to 
submit the present subject to their consideration. 

I have also sent a drawing of my method of laying the 
tram-plates, with an estimate of the saving that will arise to 
the public, by adopting the said method, with necessary 
rcmarkiS on the principle on which it is founded. The lead- 
ing rail or tram-plate has neither tenon or mortise over the 
plug. The stop-plate terminates the specimen, which stop- 
plate should go in with some degree of tightness .when laid 
for actual use, but in the present case that force is: not ne- 

G4 ccssary. 
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ce5sary> as the wooden blocks by a carriage of upwards of 
200 miles, may in some small degree be misplaced. I hope 
any impediment of that nature will be rectified or allowed 
for. I wish it to be understood, that a stop- rail is intended 
to be placed at every 30 yards, at which disLmce any re- 
pairs may be made within ten minutes, which by the pre- 
sent mode frequently occupies more than twice that time, 
exclusive of disturbing in some measure the line of road. 
By my method, the plate have a certain degree of play, which 
is absolutely necessary to avoid that breakage which too 
frequently takes place when they are fixed wiih nails and 
plugs. 

The plates which I send have been fixed in stone blocks, 
andare nearly as rough as when taken from the sand. If I 
am favoured with any mark of the Society's approbation, 
I shall hold myself bound to transmit such further commu- 
nications on this subject as may be required by them, 
or any person desirous of adopting my plan. 

I am. Sir, 

Your most obedient Servant, 

CHARLES LE CAAN. 

Llanelly, Carmarthenshire, May 12, ]8oe. 

To C. Taylor, M.D. Sec. 



SIR, 

JL HAVE considered the improvement made by you in the 
specimen exhibited of a new design of a tram-plate, and 



am 
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am of opinion that much advantage may be derived to tram 
roads, by the adoption of your plan in preventing the temp- 
tation of stealing the wrought-iron nails, with which the 
plates are usually fastened, and by facilitating the operation 
of laying down new tram roads, and repairing of old ones, 

I am. Sir, 
Your most humble Servant, 

J.VANCOUVER. 

Lldngenneeh Park^ April id, 1806. 

To Mr. Le Caan. 



SIR, 

Several tram-plates on your new method of fixing with- 
out either nail or plug have been cast under my immediate 
inspection, at Stradey furnace. The same may be made 
with as much ease as any others now in use, and I con- 
ceive they will obviate the many impediments that arise 
from the irregularity of driving the nails I have no doubt 
from my observation of yours, but that they will answer 
extremely well, and prove less expensive. 

I am. Sir, 

Your obedient Servant, 

J.LEWIS. 

Stradey Furnace, April IQ^I^OQ, 

To Mr. Le Caan. 

Certificates 
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CfeTLificalcs were also received from Mr. R. Jones of Swan- 
sea, Agent to General Ward's Colliery; from Mr. James 
B/VRNES, who formed the My ther and Carmarthenshire rail 
road^ and Mr. Edward Martin, of Morristen, an emi- 
nent Colliery, surveyor and planner of rail roads, all tes- 
tifying the advantage of Mr. Le Caan's invention. 



Reference to the Engraving of Mr. Charles Le Caan's 
improved Tram-Plates for Rail-roads^ PL VI. Fig. 8, 9, 
10, 11. 

The Tram-plates, fig. 8 and 9, are fastened by means of vi 
tenon and mortise A B, each having a correspondent bevel, 
just sufficient to keep the end from rising up, so that the 
head of one plate confines the end of the other ; by this 
means, the workmen are obliged to form their road in right 
lines, and maintain perfect levels, as the mortise and tenon 
confines them to the required exactness necessary to make 
a perfect road : curves or any given segment may be formed 
with the same nicety, by having two bevel rails or plates 
made for such purposes. 

Fig. 9. A side view or longitudinal section of the two 
plates placed on their stone blocks or sleepers C D, show 
two plugs in dotted lines, one bevel, the other perpendicu- 
lar, cast in the stop-rail or plate, which is so called as it 
prevents the others from moving, and when taken up re^- 
leases all those between the stop-plates ; 25 yards of rail road 
made with these plates, may be taken up and replaced \vith- 
in ten minutes. The plugs in dotted lines are shown in their 
proper positions within the sleepers E F G. 

The usual length of a tram-plate is three feet, the flanch 
or outside edge IT, about one inch and half high, the sole or 

bed 
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bed I, from three inches anda half to four inches broad, and 
three*fourths of an inch thick, but these dimensions iriay 
be varied according to circumstances ; the most approved 
weight has been 14 pounds to the foot, or 42 pouilds to the 
plate, the ends from which the plugs project, and to Avhich 
the tenons and mortises fasten, should be one-fourth of an 
inch thicker than the other part of the plate. 

Fig. 10. A B, Show the under part of the tenon and 
mortise, and the form of one of the sloping or bevel plugs. 

The diameter of the plug near the shoulder is one inch 
and three quarters, reducing to one inch, its length two 
inches and a half, forming an angle of eight degrees, the 
plate from which its projects is counter sunk, so that th« 
shoulder of the plug may not receive any sharp pressure or 
prevent the plate from having a perfect bearing. There is 
a small groove in the whole length of the exterior of each- 
plug, to admit a wire to pass to its extremity, to draw the 
plug out if broken by any accident, also to admit the ex- 
pansion of water, in case of severe frost. 

The blocks or sleepers, E F G, on which the tram-plates 
are placed, should by no means be less than 120 pounds each 
in weight, but should be heavier on some kinds of ground : 
the depth of the hole for the plug should be three 
inches, and worked according to the inclination of the 
plug, for which purpose the stone-mason should have a 
standard cast-iron guage 5 there should be projections, K, 
cast with the flanch or outride edge of the tram- plate, as 
shown at fig. 8, to make the plates lie firm on their sleepers. 

Ficr. 11, Is a section of one of the ends of a tram-plate, 
iu which H shows the flanch or upright edge, I the flat part 
or sole on which the wheels of the waggons run, D one of 
the plugs, K the projection behind the flanch to make the 
plate lie firm on the blocks. 

GENERAL 
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GENERAL OBSERVATIONS. 

The advantages of laying plates on the above principle, 
is obvious ; the blocks being put in their places never sink 
below their intended level, the act of driving either nail 
or ping, ("which requires a considerable degree of force, and 
too frequently destroys the level of the road) being hcie un- 
necessary. In the coninion mode of malcing rail-roads, 
from the irregularity of nailr, particularly in forming 
their heads, few can be driven exactly even with the plate, 
andare perpctuallyobstructing the passage of tlie waggon; the 
workmen frec^juently not proportioning their holes and plugs 
to the hole in the block, also occasions considerable break- 
age ; the exertion necessary to fix a rail or plate completely, 
is great, and numbers of plates, particularly when theiron is 
short or brittle, are broken near the mortices by missing the 
stroke of the hammer, which must be used with great force. 

Advantage gained in laying my Tram-Plates in Comparison 

with other Modes. 

£. s. d. 
Nails used in a Mile, 3520 of 3 in the pound, at 4d. 

per lb. - - - - 

Nails lost or defective, computed at per mile 
Plugs with their loss - - - 

By Breakage of Rails, average from experience 
Lessened by «^labour in Block laying, calculated at 

Only two.pence per yard' , - , - 

By Breakage of Blocks - * 
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1 
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4 


1 









*£. 49 19 4 



This calculation does not take in annual loss of nails, 
and breakage of blocks, which is considerable. 

The 
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T^e Sum of Fifteen Guineas was this Sessmi voted to 
Mr. Joseph Collier, No.<i\^ Crown Street^ Soho, 
for an improved Ship Stove. 

The following Communication was received from him, and 
an Engraving is annexed. 

A complete Model is placed in the Societifs Beposiioiy. 

SIR, 

X herewith send you a model of an improved ship 
•tove, which may also be employed in drying houses, &c. 
with more safety than those in present, use. 

I subipit it. to tl>e, inspection of the Members of the 
Society, who, 1 make no doubt, will see its advantages, 
and am. Sir, 

Your humble Servant, 

JOSEPH COLLIER. 

P. S. The expence of one twelve inches diameter will be 
about eight pounds. 



Reference to the Engraving of Mr. Collier's Ship Stove, 
Plate Vir. Fig. 1, 2, 3, 4. 

Fig, 1. The stove, with the front partly closed by thq 
circular slide A, which is moved from the back by the 
brass handle B. C a moveable plate attached to the slide 
A, now supported by the latch catching a pin, by which 
means it acts as a blower to cause the fire to burn more 
briskly, but which slides down also to shut the fire up. 

D another plate, now hanging on its latch, but which 

can 
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can be let clown to shut up the ash pit or dish I, which can 
be drawn out when the side facings FF are pulled up, G 
a circular plate or cap, which slides so as to shut the chim- 
ney up close. 

Fig. 2. The body of the stove with the slider A moved 
round to the back, and thus leaving the fire-place com- 
pletely open. 

Fig. S. The ash-dish shown separate. 

Fig. 4. One of the side facings taken out to show the 
figure H, which slides into a hole made in the corner of the 
stove to hold it. 



./? Letter of Thanks and ike Silver Medal tvere 
voted to the Founder of this Soeicti/y Mr. William 
Shipley, in the year 1776, for his ingenioits and 
humane contrivance for saving the Lives of Persons who 
fall overboard at Sea^ and for presenting a Machine for 
that purpose to the Society ^ ivhich is placed in their 
Repository. 

As this Inventio7i hath mi yet been published^ and the Society 
consider it oj too great utility to remain imknozun^ they 
have ordered it to be inserted in the present Volume^ mid 
an Engraving thereof to be annexed. 



An Account of a Floating Light calculated to save the 
Lives of Persons who have the Misfortune to fall overboard 
in the Night from any Ship. 
Gentlemen, 

JIt is proposed, in order to make this float useful, that it 
be placed every night under the care of the ofiScers on 
watch ; that its lamp be frequently trimmed and supplied 

with 
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with fresh oil^and its wick moistened with oil of turpentine, 
in order that it may take fire with the least touch of a lamp 
or candle, and whenever the alarm is given of any of the 
sailors falling overboard in the nighty the officer on watch 
may light the lamp in thelanthorn belonging to the float as 
expeditiously as possible, and let the float down by a small 
cord, wound upon an iron reel, into the water, till it has 
floated abput one second of time, and the float is a little 
way out of the perpendicular of the small cord. He is then 
to secure the cord on the reel, to prevent its unwinding, and 
toss it overboard. The reel will sink down, and pull the 
line almost perpendicular, and thus it will not be liable to 
entangle the person when he swims to the float, who, when 
he has got hold of the handles of it, may move it very fast 
which way he will, only by striking his legs in the same 
manner as he does when he swims 3 and as the light of the 
lamp will be a certain guide for the person fallen overboard 
to find the float, so it will also direct them in the ship to 
find the manand float : And when the ship has tacked about, 
and is come to the float, then the following method is pro- 
posed to lake up the man and float into the ship : viz. A 
lanthorn, with a rope ladder, may be let down by a cord 
from the ship, till a cross-bar below the lanthorn touches 
the water, which may be seen by them in the ship by means 
of the light from the bottom of the lanthorn, and thus the 
man in the water may lay hold of the cross-bar, and fix 
his feet on one of the steps of the rope ladder, and he may 
then lay hold of the iron bar or handle of the float with one 
hand, and hang it on the hook of the rope, above the cross 
bar, which being done, the man and float may be both 
safely lifted into the ship. 



Reference 
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Bcjerence to Mr* Shipley* s Floating Light y PL 7> Hg . 5, 6, 7» 

Mr. Shipley's floating light consists of a hollow vessel in 
the form of a boat, made of tinned iroi plate, a i. Fig. 5, 
Plate 7, the joints of which are carefully soldered, so as to 
keep out the water. The boat is 27 inches long, 13 broad 
in the middle, and 12 deep, and is sufficient to support a 
man in the water. From the gunwale of the boat, on each 
side, projects a handle c d, soldered fast to it for the man 
to hold by. 

ef is a metal ring connected with the boat, by four up- 
right pieces, within which is another smaller ring, turning 
on pivots, fastened to the ring e f^ in the direction of the 
loai^s length ; the internal ring supports a small lanthorn gy 
by an axis whicTi passes through it, and is pivoted into the 
ring at each end, in the direction of the boat!s length. By 
means of these rings the lanthorn will remain in a vertical 
position, independent of the boat^s motion. 

On the first alarm of a man falling overboard in the 
night, the candle is to be lighted, and the machine lowered 
ini(^ the sea by the rope ; if the man should be at a small 
distance from tfie ship, he may, by means of the rope, be 
taken on board immediately on his reaching the machine, 
if not, the rope may be secured on the iron reel, to prevent 
it3 unwinding, and cast off, and the light will direct the 
man where to find it, and holding fast by the two handles 
it will support him in the water. 

Fig. 6. A is a rope ladder, having a lanthorn attached to 
it, as well to direct the person in the water to the rope lad- 
der, as to enable the persons who lower the ladder to let it 
down till the cross-bar k reaches the water J / is a hook to 
hang the floating light upon. Fig. 7. vt is the reel for the 
line, by which the floating-light is to be lowered. 

To thf; Scck'iy of ArtSj &c. 
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The Miseries to which [Children employed ivithin the 
Flues in cleansing Chimnies are liable^ induced this 
Society to offer Premiums in the Year 1 802, to oh-* 
viate the Necessity of so cruel a Practice. 

In the Fear J 806, the Gold Medal 2vas adjudged to 
Mr. George Smart, of the Ordnance Wharfs 
ff^estminster^bridge^ for the greatest Number of 
Chimnies cleansed under his Direction by Mechani- 
cal Means^ a Particular Account of the Method 
used by him for such Purpose will be found in the 
23d Volume of the Society^ s Transactions. 

Duringthe present Session^ a Gold Medal has also been 
voted to hi 171 for the best Machine produced to ihe 
Society for the intended Purpose ; an Explanatory 
Engraving of tvhich having been given in the Volume 
above-mentioned^ renders one unnecessary here. 

The following Communication has been received from 
himy and a Complete Machine is preserved in the 
Society's Repository for Public Inspection. 

SIR, 
Since the middle of February last, I have been trying 
experiments in chimney-sweeping; my first was, stiffening 
a rope with whalebone, but found it would not be 
portable, and that it would be otherwise inconveni- 
ent, as in passing from one room to another in the 
same house, even with the greatest care, it would be almost 
impossible-to avoid touching the paper on the stair-cases, 
particularly where they are narrow.' In passing through 

H the 
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the street, with such a machine, it would be also very 
trouble&ome. 

If the brush is made to fill the flue, which ought to be the 
case, a substance of an elastic nature has not power suffi- 
cient when the brush is forty or fifty feet up, especially 
where there are sharp turns in the flues ; the force applied 
to send the brush up is principally spent in friction on 
the sides of flues, and of course would soon cut through 
any flexible substance that combines the wdialebone, or 
other elastic substance used. 

My next attempt was to join elastic rods together by 
screws in the joints, but this plan would not do in passing 
sharp elbows^ as the joints would be strained, and soon 
unfit for use, and a danger of the joints slipping or break- 
ings which would leave the brush in the flue. 

I then thought of the simple portable machine, I have 
sent for the inspection of the Society ; its cheapness, dura- 
bility, and power of execution, will, I hope, recommend it. 
I think with perseverance it will abolish the practice of 
climbing boys ; I have used it in several lofty chiamies, and 
am convinced it may in time become general.' I have also 
sent a rod and curtain that may be fixed to any opening of 
a chimney-piece, from six inches to five feet, without 
using nails or forks in the common mode, to the injury of 
the wainscot or chirtiney-piece. 

My method of working the machine isy by first putting 
up the brush, then pressing forward one tube after another 
as strung upon the rope, till the brush meets with an elbow- 
in the flue; then it is necessary to tighten the rope by pulling 
it under the feet, or by means of a small pulley, and putting 
in one of the small screws to pinch the rope ; then make a 
fpesh push, and by shifting the two screws^ the one to, relieve 

the 
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the 0Lher> it will pass the elbow and possess sufficient stiff- 
ness to allow the brush to be forced forward to any height. 
I have tried the heath and hair-brushesj and find, that if 
the flue is vvell filled, it does not require so hard a substance 
as heath, as it brings down the mortar with the soot. The 
brushes of hair, and those fornned from the article of which 
carpet brooms or whisks are made, I think will answer 
best for general use 



This is to certify, that Mr. George Smart, of Cam- 
den Town, by means of a machine of his own invention for 
sweeping chimnies, has made two experiments oti my hall 
and parlour chimnies, to ascertain Ihe practicability of rais- 
ing the machine through their various windings. The first 
of these flues measures upwards of fifty feet from the hearth, 
and the operation was performed with apparent ease, 
sending down a quaniity of soot, together with some wet 
mortar, although the flue had been recently swept by a regu- 
lar chimney-sweeper. The oth^r from the hearth measures 
sHiy feet, and although there are no less than three elbows 
in it running in opposite directions, (as the boy informs me), 
the operation was performed within nine minutes* 

JOHN TROtTER. 

^oho-squaref May 2, 1803. 



Certificates were also received from Mr, H. W. DiE- 
TRicHSKN, of Pratt-place, Camden Town 5 Mr. Charles 
MiLL, No. 4, Gloucester-place, Camden Town; Mr. 
John MasoNj and the Rev. JeremIah Joyce, of 
Camden Town, testifying that they had seen Mr. Smart's 
machine at work, and that they approved thereof. 

lU SIR 
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SIR, 
1 HAVE the pleasure to inform you, that my machine for 
sweeping chin>nies succeed* far beyond my expectation, 
and that I am not able to attend to one-half of the orders I 
could have for its use, 

Hi» Royal Highness the Prince of Wales, has directed 
that the chimnies at Carlton-house, also those at the Pa- 
villion, shall for the future be cleansed by my machines. 
I have also had orders to send to different parts of the king^ 
dom my machines ready-made, where they have been the 
means of providing a comfortable subsistence for poor per^ 
spns not capable of other business. 

The price of a machine to ascend 60 feet, including 
rod, curtain, extra brush and box, is 4Z. I45. 6d. 

There are two particular advantages attending my ma- 
chines ; namely, that of sweeping a great number of nar- 
row flues which no child can get up, and that of extin- 
guishing chimnies when on fire, by placing a wet cloth 
over the brush, and forcing it up the chimney. 

The construction of the machine is so fully shewn by the 
description and engraving of it in page 256, of the 23d 
volume of the Society's Transactions, that it will be un- 
necessary to say more upon the subject. 

I am. Sir, 
Your humble servant, 

GEORGE SMART. 

Ordnance VTkarfy WestminUer-lridge, 
Z>«rc. 21, I80r. 

To C. Taylor, M. D. Sec. 



The 
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'Fhe Silver Medal was this Session voted to Mr. Josepkd 
Davis, No. 14, Crescent ^ Kingsland-roady for his Ma- 
chine for cleansing Chimmes^ without the Use of Climb- 
ing Boys, being considered the Machine next in Merit. 

The following Communication was received from him ; an 
Explanatory Engraving is annexed 'y and the Machine is, 
preserved in the Sociqiy's Repodtory. 

SIR> 
X HAD the pleasure of submitting to your inspection, a 
ijriodel of a machine for the purpose of cleansing chimnies,. 
on the 3d of May 1803, and which I wished to be brought 
before the Society of Arts, being convinced that the appro- 
bation of so respectable an.d enlightened a body of men,^ 
would greatly tend towards the superseding the use of climb- 
ing boys; and I shall, therefore, fedmyself greatly obliged if 
they would examine the machine, and favour me with their 

opinion on it* 

I am. Sir 

Very respectfully yours, 

JOSEPH DAYIS.. 

No. 14, Cre^cent^ Kingsland-road, Jan. 6, isod; 

To C. Taylor, M. D. Sec. 



SIR, 

1 HE brush part of the model of my machine for cleansing 
chimnies, which I sent you on the 3d of May 1803, not 
having any hair in it, I am now enabled to forward you 
^j)j[; iij a more perfect state, and which I had the honour of 

H 3 using^ 



10 f MECHANICS. 

using in the presence of his Lordship the Bishop of Durham, 
at the Military Hospital, Westminster, on the 11th of 
June 1 803, and at the Jennerian Society, in Salisbury- 
square, Fleet- street, on the 2 2d of the same month, and 
in the same year; — a cerMficatc of which signed by the 
gentlemen who were present, I had the pleasure of sending 
you. I have also sent three lengths of the rod, (the same 
as those which were used at the above places,) in order to 
enable the Committee to judge with greater ease of the con- 
struction. Permit me nevertheless to observe, that the 
principle of my rod is so simple and secure, that it may be 
used in almost every chimney with safety, either by the 
maid servant^ or a boy of twelve years of age ; it is calcu- 
lated both for private and public use, ^nd a stranger to the 
machine vvho used it at the Military Hospital, declared he 
could sweep any chimney with it, the plan was so good. 
It will also sweep German and other stove pipes, and flues 
of almost every description. If the gentlemen of the So- 
ciety will do me the honour to 4.ake the machine into their 
consideration, I will wait on them by hearing from you, 
and explain further particulars. 

I am, Sir, 

Your obedient Servant, 

JOSEPH DAVIS, 

No* 14, Crescent, Kingsland-roadf 3/an/i 18, 1806. 

To C. Taylor, M.D. Sec. 



Certificate of Approlation of Mr. Davis's Machine. 

We hereby certify, that w^e were present and did witness 
the trial of Mr. Joseph Davis's machine for the cleansing of 

chimnieSc 
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jehimnies, and superseding [the necessity of elimbing hoys, 
two separate times in the month of June 1803 5 first^ac the 
Military Hospital, . Westniinster, oa the Uth of that 
month, and again, on the 22d, at the Jenneri.an Society, 
Salisbury- square, and we are of opinion, if this machine 
was jnade use of, it would answer the' purpose, and, (if not 
wholly) in agre^t measure prevent the necessity of the pre- 
sent practice. 

B. M. FoRSTER, Threadpecdle-street. 
Joseph Lea per, 157^ Bishopsgate Without. 
James Hebdin, Queen-street, Westminster, 



SIR, 

1 AM glad that I have had an opportunity of giving my 
opinion of your machine for cleansing chimnies, which I 
have done by signing the certificate you brought to me on 
Monday last. I am opinion, that your machine is capable 
of sweeping a very great proportion of the chimnies in Lon- 
don and elsewhere } perhaps there are not more than one or 
two in a hundred which it cannot be raised in. At pre- 
sent, there are (as is well known to all chimney sweepers) 
some chimnies so small, that boys cannot climb them, so 
that on the whole, I imagine that your machine will sweep 
about the same number of chimnies as are swept by boys, 
though not exactly the very same flues in every instance. 

I hope in time we shall convince the public, that they can, 
have their _ chimnies swept with as much cleanliness and^s 
fflfectually with machines, as they have heretofore had them 

H 4 done^ 
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done ; and I am convinced that they may be svvept as clean- 
ly and effectually, as is commonly done with climbing-boys, 
so that the difference to the families who employ your 
machine will be, that they have the same comfort of a clean 
chimney, and are satisfied that they no longer ivse a method 
which is full of horrors and a disgrace to a civilized country. 

I remain. Sir, 

Your obedient Servant. 

B. M. FORSTER. 

fhread7ieedle-str€et, Oct, 17, 1804. 



Reference to the Engraving of Mr. Davis's Machine for 
cleansing ChimnieSy PL 8. Fig. 1, 2,3,4. 

Fig. 1. Represents the upper part of the machine; A 
AAA, are four brushes for sweeping the four 
sides of the chimney, they are hinged to the bottom 
of a tube ^bout three inches diameter; B B, show two of 
the four springs which expand the machine to chimnies ot 
all sizes. The heads of the brushes are made about six inches 
long, and ^wi: wide; and form portions of cylinders, the 
hair being left longer at the top than the bottom. The hair 
at the ends of the brushes being left still longer, namely, 
three and half inches, for the purpose of sweeping the cor- 
ners of the chimney. C, represents the brush at the top of 
the machine proper for cleansing the pots; the machine 
may be used either with or without it, but it is very useful 
for cleansing stove pipes by being used alone; it is secured 
to the top of then-od by means of a spring and socket, as 
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the rods below mentioned. D D D D, four lines to draw 
the brushes near together by a cord E, so that the machine 
may be forced up the chimney with greater facility. F, 
the string to expand the brushes when the machine is at 
the top of the flue. 

Fig. 2. Shows on a larger scale the top of one of the rods 
separate. G, the spring attached to it. 

Fig. 3. Explains the manner in which the rods are 
joined together. H, being a brass socket fixed at the 
lower end of each rod ; the spring G, and upper end of the 
rod fig. 2, are pressed into this socket so far, that a small 
point I, on the upper end of the spring, rices through a 
small hole in the brass socket, and retains the lower rod 
in the socket. Each rod is made of hiccory wood, which 
being tough and flexible, is particularly well calculated 
for this use, bending and adapting itself to the diflfcrent turns 
it meets with. 

Fig. 4. Shows the key to unlock the rods ; it is six inches 
long and made from a piece of one of the rods, with a steel 
stud K, in the middle rising a quarter of an inch, and a 
brass plate on one side projecting the thickness of the rod 
to guide it into the socket, that it may be used without 
looking at the rods. 

The method of cleansing the chimney is, by first entering 
the brush part of the machine with the brushes closed, and 
one of the rods attached to it u,p the chimney, the head of 
a second rod is then slidcd as above-mentioned into the 
socket of the first rod, and the brush by it forced higher up, 
a third rod is then slided into the socket of the second, and 
this mode continued till a sufficient number of rods are 
added to raise the brush to the top of the chimney. The 
string E extending from the brush to the bottom of the 
chimney, being then pulled, occasions the four brushes 
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to expand to the width of the flue, and to bring down with 
them in their return all the soot which adhered to the sides 
ol' the flue. As- the machine is drawn down, the. rods are 
separated one by one by means of the key, and laid upon 
the hearth till the brush part is brought down, which is 
then closed and laid with the rocls. 

The usual precautions must be taken of pliacing a curtain 
bciore the fire-place, to prevent the soot whilst falling 
from flying about the room. 

JOSEPH DAVIS« 



Ten GviNUAS were this Sessio?i voted /o Mr. Joseph Da- 
vies, No. 14, Crescent^ Kingsland-roady for his Liven- 
tion to secure the Pannels of Doors and Window shutters 
from being cut out hy House-breakers. 

The following Communications toere received from him, an 
Engraving is annexed^ and a Model is placed in the Sp-^. 
cietifs Repository for the Inspection of the. Pullic. 

STR, 

I HAVE for some time considered that it would be of grea^ 
benefit to the public, if a plan could be adopted to prevent 
the pamiels of shutters or doors beirig cut put by house- 
breakers ; and having tried a great number of experiments, 
T have at length succeeded in aeconaplishing the one I have 
thehonour of forwarding to the Society for the Encourage- 
ment of Arts, &:c. 

This^ improvement consists in introducing tempered 

steel 
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^teel wires through the panriels and stiles at the distance of 
^hree inches, thereby not only making a door or shutter 
far superior in strength, but calculated to defy the attempts 
of the house-brcakerjn taking out a pannel. This improve- 
ment, though so far superior to any hitherto known for 
appearance and utility, will be attended with less expence. 
J have submitted the above plan to Messrs. Paynters, Cole- 
nian-strect, likewise Messrs. Moffatt and Co. Paternoster* 
row, and to several gentlemen in that line of business, who 
all do me the honour to say, that it far surpasses any thing 
of the kind, that they have ever known or conceived, and 
that it will completely answer the purpoisc. 

I have also sent the machine on which I bored the pannel, 
conceiving it to be an additional recommendation ; with 
this machine, a boy may with ease bore the shutters, &c.' 
which other ways might be diflScult for a man to accom- 
plish.'— I have the pleasure most respeqtfully to subscribe 
myself, 

SIR, 

Your very humble Servant, 

JOSEPH DAVIS. 

No, 14, Crescent, Kingsland-road, 
Jpril 14, 1807. 

Tq C. Taylor, M. D. Sec. 



Certificate. — ^We hereby certify, that Mr, Davis's 
improvement on doors and shutters, f o prevent the pannels 
from being cut put by house-breakers, is the best that we 
have ever seen ; and we are of opinion, that its being known 
willi)e an advantage to the public^ and do therefore recom- 
mend 
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mend it to the Society for the Encouragement of ArtSj, 
Manufactures and Commerce, for their consideration. 

F. PAyNTEi^,and Co. Colcman-street. 

E. CoLEBACH, Minorics. 

J. Teasdale, Pa!ternoster-ro\y. 

W. ROLFE. 

/fpril 22, I807i 



Reference to the Engraving of Joseph Davis* s Jnveniian fof^ 

securiag IViiidow and Door Pan?iels. FL S. Hg. 5, 6, 7. 

Fig. 5. Represents a wooden pannel made in the com- 
mon way, the dotted lines show the situations of the tem-- 
percd steel rods within the panncl, the holes through which 
the rods were introduced on one side being closed up. 

Fig.. 6: Shows a section of the same, the small dots in 
the engraving, denoting the place of the rods. 

Fig. 7. Shows, the instrument on which the pannels are 
laid to be bored. The borer passes through the holes L M* 
of the two upright pieces which keep the borer in a straight- 
line to act upon, the pannel laid upon the frame N. 

The Silver Medal of the Society was this Session voted^ 
to Mr.'S.' Mendham, Countexrstreety BQrpvgh, for a 
IVatch Escapement. 

The following Communication was received from him, an^ 
Explanatory Engraving is annexed ^ and a Model is pre^- 
served in the. Society's Repository.. 

SIR,, 
jI BEG leave to lay before the Society, a model of a new 
^§capement, the principle of which is, that the balance acts 

without. 
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without friction, ah J the movement in itself very, simple^; 
the impulse is given without jarring, the inequality of 
power through the train, has no perceptible effect on the 
balance y and no additional weight, however great, can 
produce more than a regular and gentle increase of impetus 
on the balance. 

I remain, Sir, 
Your most obedient Servant, 

S. MENDHAMo 

7, Counter-street, St. MargartCs-hill, 
Borough, Sept, 21, 1805. 

To e, Taylor, M. D. Skc. 



SIR, 

Laving attended the Committee upon Mr* Mendham^s 
escapement, I think it a justice due to a man of genius, to 
^ive my opinion further upon it. 

In viewing mechanical improvements, w^e should no*t 
confineour id_cas to their present properties, but should 
consider what improvements the principle will admit of. 

As the principles of Mr. Mendham's escapement, and 
that of Mr. Mudge^s, which obtained a bounty from govern-- 
ment, are much the same, I shall corapafe the one with 
th'j other. 

The impulse given to the balance without friction, is 
exactly the same as Mudge's. The remontoir is bent up 
by the maintaining power in a similar way to that of 
.Miidge*s, but from the form of the. pallet, which is a plaift 

•surface^ 
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surface, it is not so perfect. Mudge's, from the form of the 
pallet, bends the remontoir always to the same place^ the 
other is bent higher or lower according to the force of the 
maintaining power, but by farming the pratlet like Mudge's 
it woitld render them alike in that respect. 1 he only other 
objection is the spring detent that detains the wheel, when 
it drops from the pallet of the remontoir; it is the same as 
that of a detached escapement, consequently exposed to the 
whole force of the maintaining power. To compensate for 
these objections, the arc of vibration is not limited like 
Mudgc's, which is of great importance, and having only 
one remontoir, it is more simple^ It is, therefore, superior 
to Mudge's in having only one remontoir, and being un- 
limited in the arc of vibratibn, it is superior to the detached 
escapement in giving the impulse without friction. 

I am. Sir, 
Your very humble Servant, 

THOMAS RAMSAY. 

IslijigtoTif Feb. 11, iSo;, 

To C. Taylor, M.D. Sec. 



Reference to the Engraving of Mr. S. Mendham's Escape- 
ment. PL 8. Fig, 8, 9, 10. 

In the escapement referred to, there are two -principal 
peculiar properties in the invention, both which I consider 
superior to any thing of the kind laid before the public ; 
first, the balance is kept in motion without any friction 
whatever, and in a manner so simple, that even move- 
ments of inferior workmanship must go with great accuracy. 

Being not in this line of business, or acq[uainted with any 
persons in the trade, whei'e I might have had an opportu- 
nity 
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nity of ejiaminingdifrerent escapements^ I certainly labour 
under many disadvantages, for since I have been honoured 
with the Society *s medal, I have heard of an escapement 
by which the balance i$^ kept in motion without friction, 
but being limited in the arc of vibration, complicated, and 
very expensive in the movement, it renders it much inferioi" 
to mine. 

In the second place, the balance is kept in action by an 
impelling power without any blow whatever ; all other es« 
capemeiits which have fallen within my notice have kept 
up the vibration by a direct blow virtually On the balance 
itself, which I have always considered to be a great disad« 
vantage^ for a blow upon any thing of the nature of a springs 
produces that kind of shock which can by no means be 
convenient or serviceable in keeping a steady motion, which 
is so essenjtially necessary^ but is on the contrary disadvan- 
tageous. 

The figure, plate 8, fig. 8, represents the escapement 
without the rest of the train ; a a are the two plates of the 
frame between which the train runs; ^, is the last or balance 
wheel of it, \vith teeth nearly similar to that of the balance 
wheel of an eight-day clock, moving with the flat face of 
the tooth forward against the pallet c of an upright spindle 
di e \s 3l locking spring nearly similar to a detached one, 
having no extra spring to pass to and fro with. Above the 
pallet c, is a very small one,^*, which is for the purpose of 
unlocking the wheel, which is better shewn in fig. 9 ; at 
the lower part of the spindle d, is a hair spring gf, so pinned 
(IS to bear the pallet/ against the locking spring with suf- 
ficient power, so that oFits own accord it frees the wheel 
and lays the pin h which cotncs through the plate gently up 
to the stop, consequently the tooth falls upon the pal!et*c^ 

bat 
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but so close home to the centre of the spindle, that it has^ 
no power to pass it of its own accord ; the pin h referred to, 
is ffxed to the top extremity of the pallet c„ and rises perpen- 
dicularly through the plate a some way above the surface. 

The balance i is fixed on the centre of its spindle, princi- 
pally on account of equalizing the weight, besides which it 
is the most convenient to be so ; it is supported between the 
plate; «, and the cock ky precisely over the spindle d, conse- 
quently the action of each is in the same, arch, and the con- 
nection is between the pin Aof th^ pallet, and the pin I of 
the balance, (a pin fixed in the balance at the same distance 
from its centre as the pin h is from the centre of, the spindle 
dy and sufficiently long to touch the pin A sideways,) there 
is therefore no friction whatever between them. 

Having mentioned the different parts of the escaperrient, 
I shall proceed to explain its action. The immediate coyrse 
of vibration is from the 'spring g-, the balance spring is so 
placed that the pin I of the balance stands near the pin A of 
th-e pallet; it is to be remembered that the tooth of the wheel 
rests on the pallet during the vibration of the balance, so 
that when the balance is put in motion, the pin / comes in 
contact with the pin A, which stands perpendicularly al- 
most imperceptibly fine, and carries it back ; as soon as 
moved, the tooth of the wheel gives it an extra assistance of 
about one- fifth of a circle, passes and lays the next tooth 
on the lock ; on the return of the balance, the spring g" ap- 
plies all its power in urging the balance forward till it comes 
to the stop, the balance then maintains its motion, and the 
s.mall pallet / having unlocked the wheel, the tooth falls 
again on the great palkt r, and waits the return of the ba- 
lance. 

Th^ balance carrying the piece k back, forms a most 

admirable 



MECHANICS* 113 

Stdmirjible bankiiit; without any extra apparatus, which is 
generally done by some kind of stop on the hair spririg, 
which must have an irregular effect ; the further the pin is 
carried back, the stronger the spring operates against it, and 
from the iextent where the -piece may be forced back tOj 
there is play for near two whole circles of vibration^ without 
any possibility of upsetting. The balance of the model 
vibrates, about a circle and one third with extraordinary 
freedom, though a course train of four wheels, a large and 
heavy balance, with only the power of a stout watch spring* 
I therefore think the power necessary to carry a train with 
this escapement, may be considerably less than any other of 
a detached nature. 

Fig. 9. Represents the axis d shewn separately, in order 
that the arm and pin h, and little pallet fy tnay be seen 
more distinctly. 

Fig. 10. Shows the balance wheel J, and the method of 
locking and unlocking. 

S- MENDHAM, 



The Silver Medal of the Society was this Session voted 
to Mr. William Hardt, No. 13, St. John^street^ 
opposite the Dispensary^ Clerkenwell^ for equalizing the 
long and short Arcs of Vilration in Time^keepers. 

The following Cornmunication was received from hiniy art 
explanatory Engraving is annexed^ and a Model of 
the Invention is preserved in the Society's Repository • 
See Plate 9. Fig. 1, 2, 3, 4, 5, 6. 

SIR, 

X h'e equalization of the time of the different arcs of 
vibrations of the balarce of a time- keeper^ having lately 

I given 
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given to rise much discussion, I beg leave to offer for the 
approbation of the Society, three different mode^ 
of obtaining this end. The first method is by a straight 
spring placed edge-ways across the diameter of the impel- 
lent pallet fl, fig. 2 and 3, and screwed at the end opposite 
to the direction of the wheel, on its approach towards the 
centre of this pallet ; at the other extremity of this spring 
is a flat face, or curved surface, to receive the approaching 
tooth of the escape wheel, which gives the impulse; this 
spring acts between two pins placed in the pallet near its end. 
By reducing this spring to a certain degree of strength, so 
that it may yield a little to the force of the wheel in giving 
the impulse, the different vibrations will be -performed in 
the same time ; but the proper degree of strength can only 
bp determined by repeated trials. This method possesses 
besides, this farther advantage, that the acting surfaces are 
not so liable to be injured by the dr6p of the wheel upon the 
spring, as upon a solid surface, nor the vibrations of the 
balance so much disturbed by the impulse. The second 
method is by a straight spring b c, fig. 1 and 4, screwed to 
the under part of the; cock, placed edgeways and diametri- 
cally over the cylindrical spring, and having a piece cut out 
to clear the arbor of the balance. This straight spring is at 
one extremity fastened to the end of the pendulum-spring, 
and, at the other extremity, its elasticity is reduced so as to 
yield a little before the pendulum-spring operates ; on the 
opposite of the cock, where the spring is screwed, is fixed a 
stud d projecting downward, and having a slit to admit the 
small piece at the end of the spring h ; on each side of this 
slit is an adjusting screw e e, vvhose points face each other, 
and are placed so as that the spring may move equally be- 
tvveen them from its point of rest. The action of the spring 

between 
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between the adjusting screws, requires to be somewhat lest 
than the angle of escapement. Let the balance be made to 
vibrate, s6 that the straight spring may move up to the ad- 
justing screws upon each side, and no farther, being weaker 
than the pendulum-spring, its exertion will be less ; hence 
the time of the vibrations will be prolonged, but as they 
increase, the exertion of the pendulum-spring will commence 
and progressively accelerate them, and this acceleration 
will always be in proportion as the exertion of the pendu- 
lum spring is to the action of the straight spring between 
the two adjusting screws* Thus it will always counteract 
the accelerating effect of the escape-wheel in the small arcs of 
vibration, so that the whole of them shall be performed in 
the same time. The third method is by connecting a piece 
of short spring-wire to the pendulum-spring, by a small 
piece/, fig. 5 and 6, with two holes, and pinning the two 
springs together about half a turn from the stud of the pen- 
dulum -spriug, and clamping the other end of the short 
spring at its natural point of rest to a sliding piece, gy which 
projects out from the pendulum- spring stud. By this man- 
ner of fastening, both springs will act together, and each 
will retain their natural point of rest ; but by moving the 
sliding piece, which clamps the end of the short spring, and 
placing the spring a little on the strain, in opposition to 
each others exertion, the point of rest of both springs will 
be destroyed. Thus by producing this counteracting force in 
the two springs at the lowest point ot vibration, the accelerat- 
ing effect of the escape wheel upon the balance in the small 
arc* of vibrations will be corrected, thereby the whole of 

them will vibrate in equal time. 

I am. Sit, 

Your obedient humble servant. 

No. 13, St. John's-sfreet, ClerkenweLU WILLIAM HARDY. 

To C. Taylor, M.D. Sec. 

I 2 Extract 
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Extract from Captain William Brown's Letter ^ addressed t& 
Mr, John Nickolsy Mtllpond'-lridge^ Bermondsey^ 

Respecting the chronometer which I purchased from Mr. 
William Hardy last year, the jolting of the coach in the 
conveyance to Liverpool, altered its rate of going to 34'^ 
slo\v> which rate it continued so exactly, that in making 
Cape De Verd, on the coast of Africa, {the longitude of 
which has been correctly ascertained) in 24> days from 
Liverpool, and carefully measuring my distance to the Cape, 
I could not discover it to have deviated from that rate, say 
34?'^ slow, not one second in the whole time ; and I have 
every reason to believe, that it continued the same rate 
until my misfortune, w^hcn it got immerged in sea-water^ 
kaving lost my ship on a shoal five or six leagues from the 
Riopongas, this dangerous bank not being laid down cor- 
rectly, nor the latitude nor longitude given in order to 
avoid it. 

Liverpool, April 26,1607' 

ToMr.W. Hardy. 



The Silver Medal of the Society was this Session voted 
to Mr. Henry- Ward, of Blandford^ in Dorsetshire , 
for a Compensation-pendulumfor a Clock or Time-piece. 

The following Communication was received from him, and 
an explanatory Mngravifig is annexed. 

A complete Pendulum^ and Drawings thereof, are placed i?i 
the Society's Repository. 

SIR, 

Jtx ERE WITH I send you a new compensation-pendulum^ 
which I beg you will lay before the Society of Arts for 

their 
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their inspection. I trust their liberahty will be equal t-o 
the advantages that may be seen to result from it, together 
with their consideration of the pains I have bestowed in 
making it. It has me cost much labour, time^ and expence, 
indeed, it has occupied almost the whole of my attention 
for the last nine months. 

If any objections should be made to it, I will endeavour 
to answer them, and make any further experiments required^ 

I am, Sir, 

Your obedient Servant, 

HENRY WARD. 

Blandfordy March 8, 1806. 

To C. Taylor, M. D. Sec. 



Reference to Mr. Ward's Compensation- Pendulum. 
PI 9. Fig.y,8. 

Fig. J.khi i. Are two flat rods of iron or steel, about half 
an ipch wide, arid an eighth of an inch thick, kk Is b. 
rod of zinc interposed between them, and is nearly a 
quarter of an inch thick. The corners of the iron rods are 
bevelled off, th^t they may meet with less resistance from 
the air; and it likewise gives them a much lighter appear- 
ance. These three rods are kept together by means of three 
or four screws II II, which pass through oblong holes in 
the bars A A kkj and screw into the rod ii. The rod A A 
is connected to the one A i by the screw w, which I call 

I 3 the 
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the adjusting screw. This screw turns in the rod h A, passes 
through the zinc rod k k, and screws intotheiron rod i i. The 
rod t i has a shoulder at its upper end turned at right angles, 
and bears on the top of the zinc rod k ft, and is supported 
by it. It is necessary to have several holes for the screw m, 
in order to adjust the compensation. See fig. 8. 

Now it is evident, that if any degree of heat or cold be 
applied to this compound rod, that the one of zinc expands 
and contracts as much as the two iron ones together ; the 
distance from the point of suspension to the centre of os- 
cillation must remain the same. 

In proportioning the length of the rods, I made use of 
Mr. Smeati)n's table of expansion of metals, in the 48th 
Vol. of the Philosophical Transactions : where he shews, by 
experiments made with a pyrometer, that the expansion of 
iron is to that of unhammered zinc, with the same degree 
oi heat as 151 to 353, and to that of zinc hammered, 
half an inch per foot, as 151 to 37S. This great expand- 
ing property of zinc renders it in theory extremely fit for 
the purpose of compensation in a pendulum, and I was de- 
sirous of knowing if it would answer in practice, and like- 
wise the exact proportion that was requisite to answer the 
intended purpose, 

I made two regulators whose pendulums were composed 
of iron and ^inc, as above described, with this difference, 
however, that one had a detached scapement of a particular 
construction; the 2inc rod was not hammered, the ball of a 
lenticular form, and weighed twenty pounds, its arc of vi- 
bration nearly five degrees. The other had a simple remon- 
toiring scapement, the zinc rod was hanuncred half an inch 
per foot, the ball, of a spherical form, weighed forty six 
pounds, and vibrated two degrees and three quarters. 

These 
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These regulators were both placed in the same room, and 
their cases firmly fixed to the wall ; the pendulums w^ere 
suspended from a. stout brass cock, screwed to the back of 
their respective cases. In the inside of each case, and im- 
mediately behind the pendulum rod, was hung a thermome- 
ter, for the purpose of comparing the degrees of heat. . I 
adjusted them to mean time nearly by corresponding alti- 
tudes of the sun. After having compared them together 
for several days, I found that the one which had the ham- 
mered zinc rod went somewhat faster when the air of the 
room was heated by a fire in the grate than the other did. 
Hence I concluded that the difference of expansion of 
hammered and unhammercd zinc was greater than Mr. 
Smeaton made it, at least it appeared so in this instance. 

Bttt to determine whether the length of the hammered 
zinc rod was accurately proportioned to that of theironones, 
Pwished next to prove, without waiting that length of time 
that nature would require to produce a sufficient alteration 
in the temperature of the air^ I proceeded to make the fol- 
lowing experiment : I caused to be made a tin tube %\x 
feet long, and two inches and a Half diameter at its larger 
end, from whence it gradually tapered to the other, 
which was only half an inch diameter. Within the 
case, and as far from the pendulum as possible, I placed 
this tube; the smaller end was carried through a hole in 
the top of the case, and projected a few inches above it. la 
the lower end pf the tube Was inserted the nozzle of a 
lamp, and immediately under it, in the bottom of the case, 
was a hole of an inch diameter to supply the lamp with 
air. By this means the tube would communicate as muchi 
beat to the internal air, as to raise the thermometer about 
thirty-five degrees. 

Previous to the lamp being put in the case, I made both 

I 4 penduluma 
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pendulums vibrate exactly together, and after an interval of 
twenty-four hours, th6 one with the hammered zinc rod 
had gained, as near as I could judge, one tenth of a second. 
The mean height of the thermometer was fii'ty-th'ree de- 
grees. I now lighted the lamp, and in about four hours 
every part appeared to be thoroughly heated,^ and the 
thermometer arrived at its maximum, which was eighty- 
eight degrees; at this pomtit continued with little variation. 
Whik the heat was increasing 1 iound the motion of the 
pendulum was accelerated, I again made them beat exactly 
together, and in about ten hours after, tlie heated pendulum 
had gained one second ; the thermometer in the other case 
continuing nearly the same. The lamp was then taken 
out, and as soon as the parts were cooled, and both ther- 
mometers shewed the same degree, I adjusted the beat of 
the pendulums as before, and, at the end of twenty- four 
hours,! found the pendulum that had been heated kept pr.e«» 
cisely the ^ame rate as' it did befcXre the experiment was 
made. 

By this experiment the zinc rod was evidently too long, 
and that b y a considerable quantity. The pendulum was 
then taken down, to have more holes made for the ad- 
justing screw, and after many repeated trials with the lamp 
and tube, as before, 1 found the length of th« zinc rod to be. 
2^ inches, and consequently the length of the iroh ones to- 
gether 39,2 X 2? -. 61,2 inches, or, the expansion, and 
contraction of iron to that of zinc hammered, half an inch 
per foot, as 151 to 420. 

Having thus far satisfied myself with the hammered zinc 
rod, I proceeded,<o njake similar trials with the one that 
was unhampiered ; in doing which a circumstance occur- 
red that I cannot account for, that when the air in the 
-pase was rai^ified by means of the lamp and tube, the arc of 

vibration 
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vibration would be about half a degree less thaa it wos be- 
fore the lamp was applied, which is directly contrary to A>vhat 
I should expect would Have taken place. I afterwavds found 
that the other pendulum was affected the same? way, but 
in an extreme small degree, which, without doubt, was in 
consequence of the ball being much heavier, and vibrating 
a smaller arc. In taking the rate of the clock when the 
lanip was in the case, I at firsrt computed from theory 
the error that would arise by such a dinjunition of the arc, 
and allowed for it accordingly ; but doubting whether the 
unlocking of the swing wheel might not form a decrease of 
velocity in the pendulum, andhave a greater tendencyto retard 
its motion, I therefore thought the experiment would be 
rendered more accurate if the maintaining power was in- 
creased until the arc of vibration should be the same. Af- 
ter several trials I found the length of the unhammered 
zinc rod to be about twenty-nine inches, which agrees pretty 
nearly with Mr. Smeaton's experiments ; that is, in regard 
to the relative expansion of iron and unhammered zinc. 

The zinc rod of the pendulum, which I here send to 
the Society of Arts, was hammered three quarters of an 
inch per foot -, and by making experiments with it as I had 
done with the other two, I found the length of it to 
be twenty-two inches, which is exactly the same length as 
the one that was hammered half an inch per foot, so that 
it seems nothing is gained after hammering it to a certain 
degree ; but 1 cannot think that any rule can be laid down 
to enable us to judge of the degree of expansion that will 
take place with a determinate increase of heat, from the 
quantity that is extended by the hammer; muph depends 
on the degree of curvature and polish of the stake and ham- 
mer, and probably on the heating of the rod at the time; 

for 
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for itis necessary to heat it a little hotter than boiling water, 
otherwise it will crack in hammering. 

In all these experiments it is to be understood that the 
ball of the pendulum was suspended by its center; but if 
the ball be made to rest on its lower edge, the expansion 
and contraction of it must be taken into consideration. 

It has been the opinion of some mechanists that zinc is 
an unfit substance for a compensation-pendulum, because 
they have thought it too soft for the purpose, and that af- 
ter being heated or cooled to a considerable degree, it does 
not return to its original dimensions, if that was 
really the case, no doubt but it would be a general one 
common to all metals in a greater or less degree; but 
from the experiments and observations I have made on 
zinc pendulums, I am fully saiisiied there is no founda- 
tion whatever for such an opinion. Some time in the lat- 
ter part of last summer, I however noticed a circumstance 
that made me doubt the matter — for when I first used any 
zinc pendulum, I never could bring the clock to keep the 
same rate two days together, but that it was continually 
retarded, whether I used the lamp or not ; and had I not 
before observed a similar effect on a lever pendulum that 
was made of brass and steel, I should have ascribed the 
cause wholly to the softness of the zinc rod ; but by con- 
stantly comparing its daily rate with one that had been 
going a longer time, I found this retarding property gra- 
dually wore off, and in less than a month would be- 
come quite settled to the rate that it would afterwards keep. 
By subsequent experiments with the lamp too, I have con- 
stantly found that all the pendulums I have hitherto tried 
kept precisely the same rate, both during the time they 
were heated (provided they were properly adjusted) and af- 
terwards, 
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terwards, as they had done before. The cause of this re- 
tardation appears to me to be, that the points;' of contact of 
the different pieces, which compose the pendulum, are more 
closely connected after a little time than they are at first, 
that is, those points of contact do, by the weight of the ball, 
yield to each other in a smaller degree, until they get a 
broader bearing. 

The advantages of this pendulum are, 1st, that from its 
simplicity it will never fail to have the desired effect, 
andly. That no extraordinary care is requisite in executing- 
it. 3<lly, That the compensation may be increased or di- 
minished with the greatest ease, without stopping the 
clock, more than a minute, by making fast one of the 
screws that keep the rods together whilst the adjusting 
screw is removing, taking care to release it again afterwards j 
and, 4thly, That it can be manufactured for less expcnce 
than any other compensation pendulum hitherto published. 

N, B. The compensation of this pendulum which I now 
send to the Society of Arts is properly adjusted, at least very 
near the truth. The holes for the adjusting screw are made 
at such a distance from each other, that by removing the 
screw one hole, it will produce an alteration in thegoiDg of 
the clock of about a quarter of a second per day with a 
change of thirty degrees of Farenheit's thermometer. 



SIR, 
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SIR, 

JL ERMiT me to state to you the observations I have made 
6ince my compensation-pendulum was laid before the So- 
ciety. 

The regulator, with the hammered zinc rod, and ball of 
forty-six pounds weight, was firmly fixed to a brick wall at 
the top of my house* The adjustment of the length of the 
rods, by means of a lamp, was repeated as before. There 
was, however, an alteration necessary to be noticed ; the 
ball of the pendulum rested on its lower extremity, instead 
of being suspended by its centre. I prefer this method, as 
being less liable to error if the rods should be affected by 
heat or cold, quicker than the ball. The length of the 
zinc rod, as ascertained by the lamp, was now found to be 
'201 inches. 

The clock was then set to mean tin>e, and suffered to 
go without alteration; the result is exhibited in th» folio wing 
tabic. 
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Increased the compensation for heat and cold, 6 holes 
= 4^: inches, or, the length of the zinc rod 23 inches. The 
clock was again set to mean time. 
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Although a thermometer was attached to the clock, I 
could not from a necessary attendance to busuiess register 
it regularly; the difference of its height in March and 
June may be taken at about 22 degrees, and in July and 
October 14*, without much error. 

On comparing it with the rate of the clock, the com- 
pensation, in the latter case, appears nearly as much too 
o-reat, as it was in the first too small. The true len2:th of 
the zinc rod ought to be about 23 inches. 

The length of the zinc rod, thus ascertained, is If inch 
more than the experiment by the lamp makes it; indeed, 1 
have always suspected there might be some error in that ex~ 
periment, on account of the length of the arc of vibration 
being affected by it. 

Having no means of finding the time accurately but by 
equal attitudes, I could not get so many observations as 
might be wished. I trust, however, these will not be 
found altogether useless. 

I am. Sir, 



Blaiulford, Oct, 21, 180G. 

To C.Taylor, M. D. Sec. 



Your obedient Servant, 

HENRY WARD. 

Tk n 
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Ten Guineas were this Session voted to Mr. Marti^jt 
FuRNiss, No, 128, Strand^ for a new Air- tight Door 
Hinge. 

The following Communication was received from him, and 
an explanatory Engraving is annealed. 

A Model of the Invention is placed in the Society's Repository ^ 

SIR, 

JL he model I have herewith sent is my invention. I beg 
leave to lay it before the Society for the encouragement of 
Arts, Manufactures^ and Commerce, in the hope that they 
will be pleased to examine it, and find it worthy of some 
mark of their approbation. It is a model for putting toge- 
ther the joints of a folding screen, so as to fold in either di- 
rection without admitting the smallest quantity of air 3 it 
UKiy Hkewise be appropriated to hanging of doors. 

1 am, Sir, 

Your humble Servant, 

M. FURNISS. 

No. 1!28. Etrand, Lrmdon.Oct. 15, I8ce„ 

To C. Taylor, M. D. Skc. 



ACerlificatc IVom Messrs. Wilsons, cabinet- niakers in 
the Strand, testified that Mr. M. Furniss's model for screens 
or doors, is his own entire invcuLion, and has been executed 
by them on a high-folding screen for a lady in Bakcr-strcet, 
Portmau-square. 

llcjerencfi 
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Reference to the Engraving of Mr. Fumiss^s Air-tight 
Hinge for a Door or Screen. 

Fig. 9. A plan of the joint : A B, two sides of the screens 
with circular ends, joined by a piece of leather reaching 
from top to bottom fastened at C, and wrapping (like^the 
letter s) partly round the curve of one fold of the screen, 
and partly round the other to D, where it is also fastened :* 
EF, a chain formed of brass plates rivetted together, winding 
round in a groove from off one , fold of the scr'een on 
to the other, the contrary way to the leather, and thus 
mutually keep each other stretched tight, the chain wind- 
ing on when the leather winds off, and vice versa; thus they 
move smoothly round one another. G Fig. 10, a piece of 
brass (left out in the last figure in order to shew the chain) 
screwed to the centre of each curve of the screens which 
forms the hinge, and by keeping the folds of the screen at 
their proper distance secures the easy action of the chains 
and leather, and prevents their being over-stfetchpd. H H, 
a line of green twist fastened along the bottom of the screens, 
and passing through a staple on the joint at G, serving to 
keep the screen air-tight on the floor. 

Fig. 1 1 is an, elevation shewing the top and bottom joiiils, 
with the same letters of reference. 



lAe 
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The Gold Medal of the Society was this Session voted tv 
Mr. F. C.DaxNIEL, of PFapping, for his Apparatus to 
secure Perfoiis from sinking in Water ^ or to act as a Life 
Preserver when Shipivrecked, 

The following Communication was received from him^andan 
explanatory Engraving is annexed. 

One of the Machines is preserved in the Society's Repositen/ 
for public Inspection. 

A HAVE taken the liberty of sending one of my Life Pre* 
servers, and am proud to say, ihey have reahzed the name 5 
and I shall feel myself obliged if you will * cause it to be 
brought before the Society for their approbation. I beg 
to say, Sir, though I hav^ given it publicity, it has ncvel^ 
been before any committee. 

I have inclosed a copy of a letter, which I received from 
the only surviving officer of the Alert private ship of 
war, and, independent of that document, I have had infor- 
mation from respectable authority, that the machines have 
saved several lives. 

It is not, Sir, a pecuniary reward I look for, although I 
have sunk near 1500l. in the undertaking ; yet, I must con- 
fess, to have the sanction of the Society ofArtswould be 
highly flattering, and the world from that moment must be 
convinced of their utility. 

I have the honour to be. Sir, 

Your obedient Servant, 

F. C. DANIEL. 

fVappmgi Oct. 22, IBCO. 

To C. Taylok, M. D. .Skc. 

Col)y 
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Copy of a Letter from Mr. George Willers, late Siir- 
geen of the Alert^ Private Ship of War, lost off the 
Western Islands. 

SIR, 
X AM happy in having it in my power to say, I owerny life 
to your invaluable invention, the Li fe Preserveji; and the 
circumstances relative thereto, are as follow : — I shipped as 
surgeon on board the Alert, private ship of war, mounting 
18 guns, and 9S men, commanded by JFanies Desormeaux, 
esq. belonging to Messrs. Wright and Birch, Walbrook. 
We sailed for Falmouth, April 1805, and, after cruising 
five months, on the 22d of September, we unfortunately 
struck on a rock in the Western Islands, and the ship 
went to pieces in five minutes ; at that time we had eighty- 
four men on board : I witnessed the loss of every officer, 
six in number, and sixty-four foremast men ; thirteen of the 
crew were saved, by clinging to pieces of the wreck, spars, 
&c. which drifted from the wreck ^ and I have the happiness 
to say, by possessing one of your Life Preservers (though 
I cannot swim,) I was supported for some time, the sea 
running mountains high, but providentially a large Portu- 
guese boat put off to my assistance, being then near a mile 
from the shore ; and I was thus saved by the hands *of Pro-^ 
ridence, and your invention, from a watery grave. 

I beg, Sir, you will permit me to acknowledge how much 
I feel myself obliged to you ; and you are at full liberty to 
make this case known for the benefit of mankind. 

I am, Sir, 
Your most obedient Servant, 

G. H. WILLERS. 

Kennington, Aug. 2, 1806 

To F, C. Daniel, Esq. Wapping, 

Investor of the Life Preserver when Shipwrecked. 

K SIR, 
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SIR, 

Itxr. George Willers, late surgeon of the Alert, private 
ship of war, and whom I sncceeded as a surgeon in Man- 
sion Hous€^row, Kennington, in April 1807, went, as f 
have been informed, again to sea some time in the month 
of July or August following. 

I have in my possession an engagement wrote by Mr, 
Willers, and which I have compared with the letter sent to 
Mr, Daniel, of Wapping, by him, giving an account of his 
happy escape from drowning, by means of his Life Preser- 
rer; and I have no hesitation in s^^ying, that the letter is in 
Mr. Wil -er's hand-writing, so far as comparison will guide 
mc, having seen him write and sign the engagement 
above mentioned, 

I have the honour to be, 8cc. &c. 

HUGH BROWN, 

Mansion House-row, Kennington^ Marchj^ 180t. 

To C. Taylor, M. D. Sec, 



Copy of a Letter from John Dickenson, Esq. of the 
City of Norwich, to Mr. Dan iej.. 

SIR, 

1 intended myself the pleasure of calling on you, amd 
^acquainting you personally of a singular incident, when 

the 
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the excellence of your machine^ or Life Preserver, was most 
conspiquously nianifesled. 

I went from the city of Norwich^ in a pleasure-boat that 
I keep for the amusement of sailing, in company with a 
gentleman and iWo ladies. As out return to JSForwich, in 
the evening, was indi^pensible, and the direction of the 
wind favouring us both ways, a few hours would effect it, 
the distance being only thirty miles : accordingly we set 
sail about four o'clock, it being moon-light during the night; 
and fortunately procured, in case of accident (the wund blow- 
ing hard at south-east) one of your Life Preservers, through 
the interest of a friend, of a captain, who had purchased 
one at Newcastle. The precaution proved, in a short time 
after sailing, to have been a fortunate one indeed. On tack- 
ing to enter Norwich river, at the extremity of a broad 
water, two miles over, known by the name of Braydon, 
a sudden gust overset the boat, precipitating myself, com- 
panion, and two ladies, into as agitated a water as I have 
ever seen at sea, (except in hard blowing weather). You 
may judge my situation at such a juncture. Your machine 
was jokingly filled as we came along, to which I ascribe 
(though very unexpected by us) our preservation. The 
gentlem\^n, whose name is Goring^ was inexpert at swim- 
ming, and with difficulty kept himself up, till I reached 
him; and then directing him to lay hold of the collar of 
my coat, over which the machine was fixed, I proceeded 
towards the ladies, whose clothes kept them buoyant, but 
in a state of fainting when I reached them : then taking one 
of the ladies under each arm, with Mr. Goring hanging 
from the collar of the coat, the violence of the wind drifted 
us on shore upon Burgh Marshes, where the boat had, already 
been thrown, with what belonged to her. We got the assisi- 

K 2 ance 
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anceofsomecountrymendlrectly,(after.taking refreshment at 
a marsh farmer's house, where we procured some dry cloth- 
ing for the ladies, who were now pretty well recovered,) 
and by their endeavours put the boat in sailing trim, and 
prosecuted our voyage to Norwich, which we effected by 
eleven o'clock that night. 

From this singular escape, on my return from Birming- 
ham, I shall be induced to inspect your warehouse, and 
procure the various prices of your invention, anxious to 
recommend it in even sailing excursions, in which its utility 
has been so evidently demonstrated, and its use ascertained. 

You are at liberty, Sir, to make whatever use you please 
uf this account, and I beg to subscribe myself, ' 

Sir, 
Your most obedient humble Servant, 



JOHN DICKENSON. 



9wan with Two-Necksy Lad-lane, . 
Jan. 30, I807. 



SIR, 

X HAVE lately received a letter from my friend, Mr. A. 
French, making enquiry respecting an accident which hap- 
pened some time since, at the extremity of an extensive 
piece of water, (called Braydon, near this town) of a plea- 
sure-boat being upset, in which were two ladies and two 
gentlemen, who were providentially saved by one of Daniel's 

Life 
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Life Preserver's, from the turbulence of an open water, 
which, when the wind is high, is very violent, and resembles 
a rough sea, I beg leave, therefore, to acquaint you. Sir, 
for the information of the iSociety of Arts, &c. that the 
above circumstance is within the recollection of myself and 
many other persons in this place, and also of Norwich, to 
which city the boat was destined. I feel myself happy in 
giving this testimony of the excellence of the Life Preserver ; 
and for humanity's sake, I sincerely hope its publicity will 
be promoted as much as possible, and patronized by every 
enlightened individual. 

I am, Sir, 

Your obedient Servant, 

W, BARTH, 

Great Yarmouth, March 7, 1808. 

To C. Taylor, M. D. Sec. 



Reference to Mr. Daniel's Machine^ called a Life Preser* 
ver when Shipwrecked^ PL 10. Fig, 1. 

A, represents the body of thq machine, which is double 
throughout, made of pliable water-prcfof leather, large 
enough to admit its encircling the body of the wearer, 
whose head is to pass betwixt the two fixed straps, B B, 
which rest upon the shoulders ; the arms of the wearer 
pass through the spaces on the outside of the straps; one on 
each side, admitting the machine under them to encircle 
the body like a large hollow belt ; the strap, C, on the 
lower part of the machine, is attached to the back of it, and 

K3 by 
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by j^assing betwixt the thighs of the wearer, and buckhng 
at D^ holds the machine sufficiently firm to the body, with- 
out too much pressure under the arms* The machine beiri'g 
thus fixed, is inflated with air by the wearer blowing in 
from hig lungs through the cock, E, a sufficient quantity of 
avr to fill the machine, which air is retained by turning the 
stop-cock. The machine, when filled with air, will displace 
a sufficient quantity of water to prevent four persons from 
sinking* under water. 

Mr. Daniel recommends his Life Preservers to be prepar- 
ed as follows t viz. To s.elect sound German horse-liides, 
and to cut a piece six feet long, and two feet six inches 
wide, free from blemish or shell; it is first to be curried, 
and then rendered water-proof by Mollersteins patent 
varnish, of Osborn-street, Whitechapcl, which preserves 
the leather more supple, and admits it to be easier inflated 
ihan any other water-proof leather. 

The leather is nailed on a board, and the varnish 
applied upon it 5 it is then to be passed into an oven several 
times, the varnish being each time repeated, till the lea- 
ther is completely covered ; it is then cut in the form of a 
jacket, as above described, and neatly and firmly stitched ; 
the scams and stitches are afterwards to be perfectly secured 
by the following blade elastic varnish. 

};^ . — Gum asphaltum, two pound* ; amber, half a pound; 
gum benzoin, six ounces ; linseed-oil, two pounds ; spirits 
of turpentine, eight pounds ; and lamp-black, half a 
pound 5 united together in an earthern vessel with a gentle 
heat. The machine, when properly made according to the 
drawing and description, resembles a broad belt, or circular 
girdle, composed of two folds of pliable leather attached to- 
gether, and perfectly impervious to wat^r; When used, the 

wearer 
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w^carer introduces his head and arms within the'circle, the 
stop-cock in front, the two fixed straps, E E, rest one upon 
each shoulder, to prevent the belt from sinking down ; the 
lower strap, C, is then brought between the thighs, and 
buckled in front, which prevents the machine from being 
forced hack ; the machine is then inflated by the applica- 
tion of the mouth to the stop -cock in front, and when 
properly filled, the turning of the cock retains the air in the 
machine, and expands it so much as to displace a quantity 
of water so great, as to sustain the wearer, atid'a further 
weight, if necessary, buoyant in the water. 



A Publicity having been recently given to some Expe* 
riments off the Eastern Coasts of this Island^ 
for preserving Lives in Cases of Shipwreck^ by 
Means of a Rope attached to a Shell throivn from 
a Mortar ; the Society think it incumbent on them to 
remijid the Public^ that so far back as the year 1792, 
a Bounty of Fifty Guineas was given to Mr. John 
Beix, then Serjeant^ afterivards Lieutenant of the 
Royal Regiment of Artillery^ for his Invention of 
throwing a Rope on Shore, by means of a Shell 
from a Mortar^ on board the Vessel in distress ; the 
particulars of luhich were published in the tenth vo* 
lume of the Society* s Transactions^ page 204 ; but a 
descriptive Engraving having been omitted at that 
time, it is thought expedient to insert it in the pre* 
K 4 sent 



136 MECHANICS. 

sent Publication^ with some further Particulars then 
omitted. 

Models and Drawings of the ivhole Apparatus arc 
reserved in the Societi/s Repository^ for the In- 
spection of the Public. 

A HE several trials made before a Committee of the Society 
at Woolwich, on the 29th of August 1791, of throwing a 
line on shore on this principle, were as follow. 

From a boat niobred about 2.50 yards from shore, the 
shell was thrown 150 yards onshore, with the rope attached 
to it ; the shell was of cast-iron, filled with lead, it weighed 
75 pounds, its diameter eight inches ; the rope in the trial 
was a deep sea-line, of which 160 yards weighed 18 lbs. 
the angle of the mortar from whence the shell was fired, 
was 45 degrees. By means of the line, Mr. Bell and 
another man worked themselves on shore upon his raft of 
casks ; there were many kinks in the rope, which were with 
ease cleared by Mr. Bell, in which he was much assisted 
by his snatch blocks. 

The second trial was repeated in a similar manner, and 
with equal success, the shell falling within a few yards of 
the former place, the gale of wind was brisk, and the water 
rough. The direction of the shell was nearly from north to 
south, and the wind blew nearly north-west. 

In the third trial^ the mortar was elevated to 70 degrees^thc 
rope attached to the shelly was an inch and half tarred rope, 
of which every 50 yards weighed fourteen pounds and a half; 
the shell of the kind above-mentioned, it fell 160 yards from 
\Y e mortar, and buried itself about two thirds in the ground; 
the line or rope ran out was about 200 yards^ and it re- 
quired 
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quired the force of three men to draw the shell out of the 
ground at that dit'tance. 

The'grommet, in all these trials, was of white three inch 
rope ; and in all the above trials, by means of the line, two 
men worked themselves on shore upon the raft : each 
charge of powder was fifteen ounces. 

A fourth experiment was made by firing, from the same 
mortar, a grapnel in a wooden case ; it did not rt tain its 
hold in the ground so well as the shell, but amongst the 
crevices of rocks, or where the vessel is near shore, will be 
useful. 

A grapnel of this kind may be fired from a common 
cannon with an endless rope, running in a pulley or small 
block fixed thereto, by which a raft may be successively 
drawn to and from the vessel either by the persons on board 
the vessel, or those on shore. 



Observations made by Lieutenant Bell, upon throwing 
a Line on Shore in Case of a Ship being stranded. 

1st, From the proposed construction of the piece of ord- 
nance, intended to throw the shot and line on shore, I 
suppose it will be between five and six hundred weight. 

The chamber is to contain one pound of powder, and the 
bore to admit a leaden ball of sixty pounds or upwards ; the 
length of range, or distance, will de|)end upon the size of the 
line made use of; I suppose it will carry a deep sea-line be- 
tween three and four hundred yards distance. 

2d. All ships that have iron ballast, may use this piece 

as 
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as a part of it, and then there would be only the trifling 
difference of casting so much of the ballast into the form 
of the piece; the leaden balls may likewise be used as ballast. 

3d. I am of opinion there are various ways, on board of 
a ship, that the mortar may be placed in a proper position 
for firing without a carriage expressly made for it ; it may 
be placed upon a coil of rope, or its trunnions rested upon 
coins, or any thing else, whereby the muzzle can be raised 
so high that the groove upon the trunnion appears verti- 
cal, as the piece in that position would be elevated nearly 
45 degrees. 

4th. As I imagine all ships carry deep sea-lines, on that 
account! made use of it in the experiments at Woolwich, 
but if it should be thought too short for the distance, any 
other light line may be added to the length of it. 

5th. Supposinga ship'sowner to purchase such apiece of 
ordnance with the leaden balls, and a block carriage 5 I do 
not think the whole would amount to more than ten or 
eleven pounds expence. 

6th, Where a ship is driving or unmanageable near the 
shore, it would be proper to have the piece loaded, the line 
reeled upon hand-spikes or poles, and laid upon the deck 
ready for firing at any time it might be judged necessary. 
The hand-spikes or poles, the line is reeled upon, preserve 
it in an horizontal form ; and they are not to be drawn out 
until the instant of firing : in this manner the line will de- 
liver itself freely. 

The five water-casks should also be prepared in readiness, 
by lashing them together, and a seaman's chest fixed upon 
the top of them, having part of its ends or sides cut out 
in order to let out such water as may be thrown into it by 
ihe siirf. T dare undertake to land with such a float upon 

a lee 
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St lee shore any where upon the coast, when it might be 
deemed unsafe for a boat to make good its landing. 

7th. There is every reason to conclude, that this contri- 
vance would be very useful at all ports of difficult access 
both at home and abroad, where ships arc liable to 
strike ground before they enter the harbour, as Shields 
Bar, and other similar situations, when a line might be 
thrown over the ship, which might probably be the means 
of saving both lives and property ; and moreover, if a ship, 
was driven on shore near such a place, the apparatus might 
easily be removed to afford assistance ; and the whole per- 
formance is so exceedingly simple, that any person once 
seeing it done, would not want any further instructions. 



JOHN BELL. 

JWoolwich, Auf;, 3g^ 1791. 



Some further Observations made by Lieutenant Bell^ 
upon the application of the Mortars intended for 
throwing a Line on Shore, in Case of a Ship be- 
ins: stranded. 



'h' 



1st. In trading ships, this piece' would answer for 
making signals of distress, by filling the chamber with 
powder, and well wadding it, as the report would be heard 
some miles distance at sea. 

2d. Such a gun, being accompanied with a few roundi 
of round and grape shot, would defend a ship much better 

than 
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than a longer gun, against any piratical or other hostile 
intentions-, as, from its shortness, it would be more readily 
loaded arid fired with a larger charge each time; 

3rd.' Accidents from a gun bursting, vvhich may arise' 
from an unskilful person*loading with too great a proponipn 
ofpowderi isin this piece effectually guarded against, by the 
chamber being constructed to contain but one pound of 
powder, a quantity which is only about one-third of the 
usual charge of a cannon. 

4th. From the small size of such a gun and carriage, it 
might be kept upon deck, without much inconvenience in 
working the ship, in order to be ready if necessity required; 
and when the ship is out at sea, it might then be put below. 
But from the .number of dreadful wrecks, which so fre- 
quently happen along the coast, it certainly would be pru- 
dent to have it always upon deck when within sight of land, 
and particularly in storniy weather. 



.TOMN BELL. 



JVoohvichy Sept, 30^ 1791- 

To C. Taylor, M. D. Skc 



Reference io the Engraving of Lieutenant JieH\^; 
Method of throunng Ui-Rpp^ron Shore ^ froin. a 
stranded Vessel, P/.'lO* Fig::2:' 

fl. Represents the mortar on its carriage ; t, theVshell 
showii within the mortar by dotted lines; Cy the grbnimet, 
or double rope, which connects the shell and Ymc y dd, the 

lin* 



MECHANICS. 141 

line to be thrown on shore, now ready wound on the polei 
or hand-spikes, p p, and which are to be withdrawn when 
the mortar is fired. 

Fig. 3. Is a separate view of the shell, with the grommet 
and end of the line attached thereto, explained by the same 
letters. 

Fig. 4. Shows another invention, suggested instead of a 
shell, and to be fired from a common cannon, in which e^ 
is an iron pin ;/, an iron collar and rope sliding upon it; g^ 
an iron ring which turns upon two pins in the collar ; A, is 
the grommet or double rope, attached to the ring, to 
which the line to be thrown on shore is fastened. This plan 
may be used where people arc on shore, to assist when a 
line is thrown. 

Fig. 5. Shows a grapnel which may also be fired from a 
common cannon; the collar slides along it in the same man- 
ner as that in fig. 4, to allow the head of the pin to go 
down to the wadding within the cannon ; i i, are two pins 
on which the ring k^ is moveable ; Z, the block or pulley 
fastened to the ring; m, the endless or double line running 
through it. 

This method may be used with great advantage, where a 
ship is stranded near the shore ; but where a mortar is on 
board, the use of the shell and line is the most certain. 

Fig. 6. Shows the method of forming a raft, by lashing 
together with ropes five empty water-casks belonging to the 
ship. 

Fig. 7. Represents the raft ready for use; the apparatus n to 
hold the person upon it, is made from a seaman's chest with 
holes cut in the sides of it, to allow the person within it firmer 
hold, and to let out the water that may be thrown into it 
from the waves; o o are two pulleys attached totheendsof the 

chest. 
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chest, and through which the line is to run,; the raft is to be 
ballasted underneath, to prevent it ffom upsetting. 

The whole apparatus is so arranged as to be inclosed in 
a small box, as may be seen by a reference to that in the 
Society's possession. 



PAPERS 



